























JONES 
SUCKER RODS 


are now available 
with the insured 


DARDELET 


SELF- LOCKING 
SCREW THREAD 


i (( 23 )) a 





When writing Vue S. M. Jones Co 





.... Another example of Jones progressive leadership in the 
world of sucker rods . . . Jones High Manganese Sucker Rods 
equipped with the new Dardelet Thread... 


Here is a scientifically designed locking thread which, by a 
unique wedging action of tapered thread faces, locks the box 
and pin into a unit without injury or distortion of the thread. 
The resultant joint is inseparable in service . . . it holds tight 
despite the most severe vibrations to which sucker rods are sub- 
jected ... Yet it always yields readily to a sucker rod wrench. 


The Dardelet joint possesses maximum resistance to fatigue 
stresses because of the maximum root area and strong frictional 
lock. (Note the sectional view above) 


So positive and permanent is the gripping tenacity of this 
patented thread, that it is unconditionally guaranteed against 
breakage at the joint. Here is the written guarantee! 


®uarantee 


With each shipment of “Dardelet threaded 
rods, The S. M. Jones Company will de- 
liver a certificate of insurance guarantee- 
ing the payment of thirty dollars ($30.00) 
for each joint broken while in service. This 
sum represents the cost of the broken rods 
and the average expense of recovering the 
broken string from the oil well. 


THE S. M. JONES CO. 


TOLEDO, OHIO 
Mid-Continent Office: McBirney Bldg., Tulsa, Okla. 


Export Distributors 
The Parkersburg Rig & Reel Company «» 25 Broadway, Room 736 
New York, N. Y. 


. please mention Lhe Petroleum Lugineer 
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Our Second 


A\nnual Engineering Review 


E OFFER the second Annual Engineering Review Number of The Petroleum En- 
gineer. In it many of the industry's most brilliant technical minds have outlined 


e and interpreted the past year's trends in engineering practices. Replete with 


graphs, tables, charts and other data their contributions are of incalculable 

permanent worth. The outstanding impression to be gained from a reading of 

this material is that during the past year, with its decidedly unsatisfactory eco- 
nomic conditions, there has been no abatement of endeavor on the part of manufacturers of 
equipment, working in conjunction with company engineers and operating men, in the develop- 
ment of new methods and equipment for the production, refining and transportation of petroleum 
and its products. On the contrary, lower prices for both raw and finished products have neces- 
sitated an even more consistent program of research in the zealous effort of operating men to 
reduce costs. More open-mindedly than ever before has this research been conducted and a 
freer exchange of ideas has been apparent. 


As a direct result of existing economic stress, production men are tubing wells under pres- 
sure as general practice, realizing that, in the long run, their companies will profit by it. We see 
the introduction of bottom hole chokes for reducing gas-oil ratios, the widespread adoption of 
slow-speed pumping and the frequent exchange of old equipment for new on small producing 
wells so that, over a period of years, production might be materially increased and production 
costs materially reduced. 


In the refining branch of the business, a preponderance of engineering thought has been 
directed toward more genera! use of control instruments, toward improving furnace design, 


development of heat-resisting alloys and the perfection of stabilization and vapor recovery 
equipment. 


Simultaneously, pipe line engineers have concerned themselves largely with more efficient 
methods of laying large diameter lines, the further development of automatic and remote-control 
pump stations and the adaptation of general line equipment to a wider range of use. 


Activated always by the needs of the operating fraternity, The Petroleum Engineer early 
adopted the policy of encouraging its writers to incorporate into their articles at every possible 
opportunity ideas for the effecting of savings. Often the measure suggested might call for seem- 
ingly unwarranted immediate expenditures for replacement of antiquated machinery or outgrown 
systems, but, in due course, the greater efficiency resulting from the use of modern equipment 
and improved methods unfailingly justifies their adoption. 


Unquestionably, it is this practice of anticipating the problems of its readers and the sincerity 
of effort on the part of its editorial directors to provide precisely the information needed to cope 
with these problems that account for the magazine's widespread appeal. An example 
is the rising interest manifest in the manufacture from natural gas of "dry ice" or solidified 
carbon dioxide. Realizing also that operating men are looking to it for the latest technical facts, 
leaders in this phase of the industry are increasingly coming to depend upon The Petroleum En- 
gineer as the foremost medium for exchange of ideas and for giving to their contemporaries the 
fruits of laboratory research and field tests. 


In issuing our second Annual Engineering Review Number we express the belief that each 
reader will find in it a wealth of usable information and we know that those who have contributed 
either articles or data have your thanks as well as our own. 


As in the case of last year’s Review, features such as Month's Highlights in Oildom, Pictorial 
Petroleum, New Equipment, etc., have been omitted. These will be resumed in our June fifteenth 
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For example . . . installation drawings of retaining ' 
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a Duty,” “Heavy Duty” and “Super Heavy 
uty.” Complete sizes are listed in this catalogue. ; 
Yours for the asking. AMERICAN ROLLER BEARING CO., Pittsburgh, Pa. 
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° . Roller Bearings. 
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1031 Polk St. 321 W. Pico St. 
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Increased Speeds Feature Past 


N the general adoption of new drilling practices and 
1 improved rig equipment during the past year, increased 

boring speeds were an outstanding accomplishment. 
New drilling units, capable of generating more power, speed 
up rig operations, and their sturdier construction and _bet- 
ter field care have resulted in fewer shutdowns. Recent 
improvements indicate that the industry is on the threshold 
of an engineering development era expected to bring many 
great advancements in drilling. 

Remarkable 
drilling speeds 
were made, far 
exceeding any 
previous rec- 
ords. Several 
wells in the 
6400-foot Ok- 
lahoma City 
field were com- 
pleted in 35 to 
40 days, in- 
cluding setting 
two long 
strings of cas- 
ing, compared ; 
to 80 to 120 Bee 
days’ comple- n) 
tion time dur- i> } 
ing the early i 
life of the So 
field. In East 
Texas remark- 
able drilling records are 
being made, due partly to the Vee 
soft formations penetrated and the 
shallower depth. Some wells in this new 
district have drilled to the top of the producing 
horizon (about 3400 feet) in less than a week after 
setting surface casing. 

Particular attention has been devoted to drilling muds 
as a result of activity in high pressure areas, such as 
Kettleman Hills, Oklahoma City and Hobbs. Greater knowl- 
edge of this important phase of rotary drilling has enabled 
engineers to determine more closely than heretofore the 
desired mud characteristics best suited to each pool. 

It is now general practice to have the drilling mud of 
sufficient weight to prevent the well blowing out and yet 
thin enough to carry off the cuttings and permit rapid libera- 
tion at the surface of oil gas and cuttings in suspension. 















Many companies now give strict instructions regarding the 
thickness and weight of drilling mud to be carried to the 
drilling contractor. The drilling contractors themselves 
have found it beneficial to check the condition of the drill- 
ing mud regularly. Commercial compounds have been 
freely used in all the prominent fields of the past year to 
condition drilling muds. , 

In the high pressure fields of the Mid-Continent, it is 
customary to use three large slush ponds at a well. One 
of these is a settling pit, into which mud returns from the 
well are led to allow the cuttings to settle out and permit 
the escape of oil and gas. In California the use of central 


By WARREN 


mud plants for supplying a number of wells with drilling 
fluids was introduced and their use extended. 

The new device for handling drilling muds, the vibrating 
screen, came into further prominence during the ane, 
These screens are set up at the well discharge trough, the 
mud passing over them as they are vibrated by a small motor. 
Foreign particles are rejected and the screened mud sent 
directly to the suction pits, thus eliminating a settling pit. 
These screens, obtainable in different meshes, also assist jn 
liberating suspended oil and gas. 
ing up drilling on wells. 


They have aided in speed- 


Desirable drilling mud was at such a premium in several 
areas that mud was recovered from the slush pits of 
completed wells and transported to new drilling 
sites at which vibrating screens were 
handy, and the mud reconditioned, 
In high pressure areas, the 
practice of 
penetrating the 
producing ho- 
rizon with 
rotary tools 
was extended. 
New comple- 
tion methods, 
whereby the 
flow from 
large, high- 
pressure pro- 
ducing wells is 
kept under 
complete con- 
trol during the 
operation of 
bringing the 
well in, were 
notable im- 
provements of 
1930. No long- 
er do wells in 
the Oklahoma 
City field offer 
the spectacular and undesirable sight produced by the dan- 
gerous practice of cleaning the hole by blowing rotary mud 
high over the derrick top into the atmosphere and blanketing 
the adjoining territory with an oily, muddy coat. 


Rotary drilling rig floor. 


The success awarded efforts of oil company and manu- 
facturer’s engineers in handling well comptetions in the 
Oklahoma City field is attested by the fact that people now 
motor by these giant wells as they are brought in, unaware 
that a new well is being added to the pool. There is only 
a small stream of mud to be seen as it goes into the slush 
pond with a silence that is more astonishing than the pre- 
vious roar of a well blowing into the air. 


The practice at Oklahoma City is to complete wells 
through a series of separators, later left in place to handle 
the flow of oil, gas and sand. Improved, enlarged sepa- 
rators handle the rotary mud as the well cleans itself, dis- 
charging it out the bottom to the slush pit. The tremendous 
duty placed on these separators can be realized when one 
visions a 6,400-ft. well flowing heavy rotary mud, followed 
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eat’s Drilling Development 


L. BAKER 


by a production flow at a daily rate of more than 50,000 
harrels of oil and 75,000,000 cubic feet of gas. 


There is a growing use of the edien te completion 
Clear water is pumped down the hole to wash out 


When 
the rotary mud has been discharged, many wells have suffi- 


method. 
the rotary mud, discharging it to the slush ponds. 


cient pressure to lift the column of clear water from the hole. 


Greater depths, with consequent high pressures and the 
necessity for heavier mud, has brought about several changes 
in mud-handling equipment. 
sages and direct flow lines, so as to reduce friction to a 
minimum. Large passage and direct flow slush 
pumps, 15 by 734, with an 18 or 20-in. 
stroke, with special automatic lubrica- 
tion systems to all working parts, 
are in use to- 
day. One man- 
ufacturer is 
narketinga 
16-valve, 16 by 
8 by 24 pump, 
with a work- 
ing pressure of 
1,500 pounds. 


Among these are larger pas- 


A rotary 
drilling hose 
of greater 
strength has 
heen developed 
to withstand 
the increasing 
high pres- 
sures. Several 
types of all- 
steel rotary 
hose are being 
marketed. 

Heavily con- 
structed swiv- 
els, with four 
or more heavy duty roller bearings and oil bath, are found on 
the modernly equipped drilling well. Body thrust bearings are 
of ample size to absorb the thrust when a load is suddenly 
released from the bail, and have large fluid passages that re- 
duce the required pressure and increase pumping efficiencies. 


Gas engine operating drawworks. 


Steam generation for power has undergone considerable 
change and improvement during the year. 
has resulted in large efficiency increases in power plants 
mainly through reducing the amount of moisture in the 
steam; a desired result, as it has reduced steam and boiler 
water consumption, and increased the 
flexibility of the drilling rig 


~- 


This progress 


capacity, speed and 


Oil field boilers equipped with superheating apparatus, are 
quickly coming into general use, although their introduction 
for oil drilling purposes was only recent. After the steam 
is generated in the boiler it is superheated or increased in 
temperature by flowing it inside a system of tubular units 
with hot gases outside. Efficient generation and utilization 
of steam has meant a tremendous saving to drilling con- 


tractors and much more satisfactory performance of equip- 
ment. 

reducing the steam losses 
Many of these utilize the exhaust steam 
of the rotary drilling engine for heating the boiler feed 
water, after which the condensate is rerun to the boilers. 
Primarily, the results are more steam power with less boiler 
These steam heaters and condensers have been a 
very interesting development of the year. 


Several auxiliary devices for 
have been designed. 


strain. 


Faster time in running drill pipe has been made possible 
by the crew be- 
ing able to stack 
longer stands 
of pipe in the 













taller, larger 
floor - spaced 
derricks. With 


fast hoists and 


sure - gripping, 
quick releasing 
tongs, drilling 
crews have 
been able to 
run long 


strings of drill 
pipe in and out 
of the hole with 
remarkable ra- 
pidity. 


The 122-ft. 
derrick with a 
24-ft. by 24-ft. 
base is still the most 
commonly used for rotary 
work, but within the past year sev- 
eral larger derricks have been erected in 
the field. These have higher fourble towers 
to carry an extra joint of drill pipe per stand and 
more floor space for stacking longer strings of pipe. 

A number of 136-ft. derricks have been erected in vari- 
ous parts of the country, but these are by no means the 
tallest. A few 171-ft. derricks have been built, 
164 feet and 157 feet in height. 





and several 


Larger cellars than formerly are constructed at most deep 
drilling wells, especially those in high pressure areas. They 
are made deep enough so that a man can conveniently work 
beneath the derrick floor. The practice in many areas is 
to cement the floor and side walls of the cellars. The 
larger cellars are necessary to accommodate the larger sizes 
and greater number of drilling valves now in use. 

Fast hoisting is possible through the extra heavy, three-, 
four-, five- and six-speeau type draw works of two and three 
special heat-treated steel shafts. A new advance in draw- 
works construction is the molding of the hoisting drum in 
one piece. In the drawworks of latest design, the hoisting 
drums are equipped with better brakes of either the water- 
cooled or air-cooled type. 

Many long strings of casing have been run during the 
year. A world’s casing record was established in the North 
Dome district of Kettleman Hills when the North Ameri- 
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can Oil Consolidated successfully landed and cemented 6,763 
feet of 133-in. 68-lb. casing. Despite the enormous weight, 
approximately 230 tons, no trouble with the rig and other 
equipment was experienced in running the long string of 
casing. The job was completed in 18 hours and 35 minutes. 

There has been a noticeable tendency on the part of many 
companies to use pipe of large diameter. This is because 
of the ease in reaching greater depths, and the saving of 
time by eliminating one casing string. 

In the Oklahoma City field wells have been completed 


to 6,400 feet with a final string of 65¢-in. casing. A num- 
ber of long strings of casing of this diameter were set. 


Wells in the Kettleman Hills area, with a depth of 8,300 
feet, are also finished with casing of this diameter. Phillips 
Petroleum Co. completed several wells in the Oklahoma City 
field with 9-in. casing. They found that in this high-pres- 
sure area of enormous flush production, that the large casing 
reduced friction and that the wells finished in this manner 
were usually larger 


A prime mover that is now the center of Much atten 
tion as the result of several fine drilling records jg “4 
Diesel engine. . 

More wells were drilled with these engines the Past year 
than in all the history of drilling development, Their tee 
was in widely separated areas. 

Several new Diesels were constructed during the year 
These were of lighter weight and more compact, affording 
portability, which is necessary for field usage, Many oj 
the Diesels used recently in drilling wells were of six. 
cylinder, 200-hp. construction. Fuel oil, crude oil and gas. 
oil were successfully used for fuel. P 

A feature of practically all the new drilling units has 
been their interchangeability, the motors operating the slush 
pumps and drawworks being of the same power and con- 
struction, so that in case of emergency the machines May 
be switched around to prevent long delays. At a well in 
Mexico, the drilling 








than nearby wells 
completed with 654- 
in. casing. 
Improvements in 
drilling engines have 
made the rig a more 
efficient unit. The ’ 
new steam engines 
are much stronger 
and have a more 
rigid main frame 
than the older styles. 
The main roller bear- 
ings are improved 
and the engines have 
heavy crank shafts. 
The usual steam en- 
gine is still the 12 
by 12 twin design, as 
used during the past 
two years, but is 


= 











fully enclosed, auto- 
matically lubricated, 
and is more compact 
and lighter in weight. 

A number of wells 
have been drilled 
with gas _ engines, 
usually of 300-hp., 
with three used on 
each installation. 
One of these is set 
behind the draw- |} 


works to run that 











Oklahoma City boiler installation. 





engines were g 
hooked up by clutch 
and gear arrange. 
ments that the draw- 
works engine could 
be used to drive the 
slush pumps, or the 
engine driving the 
slush pumps could be 
used to drive the 
drawworks, _ simply 
by changing levers 
at the rig floor con- 
trol board. One en- 
gine could do both 
duties at the same 
time if desired. Spe- 
cial care was taken 
in rigging up drill- 
ing tests, so as to 
obtain the best pos- 
sible efficiency, and 
also to permit easy 
dismantling and 
moving of the unit, 

Drilling water 
supply was probably 
given more attention 
last year than ever 
‘| before. Some very 
1 elaborate systems of 
water supply were 
developed in the 
_ —_______3} )}fid-Continent and 

















unit, while the other 

two are used to operate the slush pumps. Power from the 
engines is transmitted by texrope or chain drives direct 
from the engine driving end. The engines burn either gas 
or gasoline. 

An increasing use of electric drilling equipment has 
been the result of new developments that have made the 
motors more suitable for rotary operation. The improve- 
ments include such features as greater horsepower, wider 
ranges of speed, additional safety, sturdiness in motor con- 
struction, and better adapted controllers. 

While most of the electric motors have been of the alter- 
nating current type, a successful installation of a direct 
current unit was made in California. The power was gen- 
erated by internal combustion engines using distillate for 
fuel. On this installation the Ward-Leonard control 
tem is used. 


Ssys- 


California. In many 
areas it is now general practice to treat the water before 
it enters the boiler so as to eliminate as much corrosive 
action and boiler trouble as possible. 

While drilling speed has been a feature of development 
equipment, remarkable progress has been made in drilling 
straight holes. In deep drilling areas most of the drilling 
units are equipped with some device for measuring the 
weight carried on the bit, it being found that by control- 
ling the weight straighter holes were possible. Too much 
weight has a tendency to permit the bit to wander from a 
straight line. A good many companies now use surveyilg 
instruments to measure the verticality of the holes at regu: 
lar intervals during drilling so that extreme deviations cal 
be corrected before the hole becomes too crooked. 

A great aid in drilling straight holes and also in prevent 
ing drill pipe collar wear is the use of pipe protectors. 
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These are of hard rubber material and are slipped around 


the drill pipe, preventing it from coming in contact with the 
casing and also eliminating friction between the drill stem 
and the casing. 

Rotary turntables of today are fully enclosed with an 
oil bath for all bearings and moving parts. The larger diam- 
eter bearings usually have double radial bearings for ab- 
sorbing side thrusts of the machine when drilling, with 
pinion shafts of heat-treated, special steel-machined forging. 


With a better grade of drilling bits, many designed for 
duty in specific kinds of formations, more holes can be 
drilled without refacing than was possible with bits pre- 
viously in use. This has greatly speeded up drilling, it 
being unnecessary to come out of the hole as frequently as 
before. Both rotary and standard tools are heavier and 
longer than in previous years. 


Because of the increased weight placed on the rig, both 
the crown and traveling blocks are of increased capacity. 
Crown block capacities have been increased to as high as 
650,000 pounds, with the usual type having six or nine 
sheaves, with adjustable cat-line sheave. Perfect vertical 
alignment of wire lines between the crown and traveling 
block, together with a low center of gravity, has featured 
the construction of these units. 


Drilling in the bay and bayou region of Southern Louisi- 





is that of obtaining suitable power. 


power house to supply electric energy for drilling. 
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Left: Vibrating mud screen in Hobbs field. 





Below: Automatic weight control machine. 














ana presents unique problems. One of the most difficult 


This has been solved 
a novel manner by The Texas Company. A _ floating 
Two 
units, each consisting of a 240-horsepower 
Diesel engine direct connected to a 175 K. W. 
A. C. generator. The Diesel engines are de- 


signed for salt water circulation and are 
equipped with pumps and oil cooler suitable 


for tropical waters. 


The first well drilled by electric motors sup- 
plied with energy from the power barge has 
recently been completed and very satisfactory 
results were obtained. This is further evidence 
of the great strides that are being made in 
adapting the latest power equipment to oil 


drilling operations. 





Left: Derrick foundation corner post. 
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Low Pressures 
May Necessztate 


Big Air Lift Program for 


\ VERY effort is being made by East Texas operators 
E to conserve the natural pressure of the area. 
Despite their efforts, however, it is likely that the 
district will soon depend upon artificial means of lifting oil 
to the surface, as the natural pressure is very low and 
declining rapidly in many parts of the field. 

All wells are tubed with 2'%-inch or 3-inch tubing, the 
bottom joint perforated before completion and are equipped 
with adjustable flow line chokes. Such hook-ups prolong 
the flowing life of wells by lowering gas-oil ratios and 
conserving gas pressures. The choke also serves to curtail 
the flow to transportation and storage facilities. 

Above - ground 


gas 


ast Texas 


Holland lease and has applied gas-lift to nine wells, result. 
ing in a 15 to 60 per cent production increase. Pressures 
of 200 to 275 pounds per square inch were used to flow 
the wells, which have a total depth of 3700 feet and are 
tubed with 2%-inch tubing landed from 600 to 1509 feet 
off bottom. The average gas-oil ratio has been 500 cubic 
feet of air and gas to the barrel of oil. Tidal Oil Co, has 
a four-unit, motor-driven plant. 30th of the plants are 
in the Joiner area. 

As there is a low pressure and a large volume of flyi¢ 
together with a comparatively shallow depth, the district 
is ideal for gas-lift or pumping. Operators are assured 
that the district 





hook-ups on pro- 
ducing wells vary 
greatly. The 
number of gate 
valves and types 
of connections 
depend upon the 
operator. Some 
wells are equipped 
with only one 
control gate and 
the flow line gate 
valves, but they 
are exceptions, as 
it is customary to 
have two control 
gate valves. Many 
wells have an 
elaborate system 
of flow line gate 
valves and adjust- 
able chokes. Gate 
valves are usually 
of 1,000 or 1,500- 
pound test pres- 
sure. 

Pressures of 
300 to 500 pounds 
are found in the 
Lathrop and Bateman areas and 275 pounds in the Joiner 
area. Ten million cubic feet of gas is exceptionally large 
for a producing well in any of these areas. The well hook- 
ups depend upon the pressures encountered, therefore they 
vary widely. Wells in the Lathrop district showed a decline 
in rock pressure recently when tested for proration pur- 
poses. The pressure in most cases had dropped to 300 
pounds or below, and in some cases was half the pressure 
at which the wells were completed. 

Low pressures have been found in many north central 
and eastern Texas pools, and their ultimate recovery has 
been surprisingly large in many instances. This may be 
the case with East Texas, especially if gas lift is applied 
freely at once. 

Two gas-lift plants are already constructed and 
proven successful in increasing crude oil production. 


have 
Sin- 


clair Oil & Gas Co. has a three-unit plant on its W. W. 





Connections on Humble Oil & Refining Co.’s producing well in the Bateman district. 


will not require 
high gas-lift pres- 
sures and that it 
will not need un- 
usually heavy 
pumping equip- 
ment. 

A number of 
wells in the Joiner 
area have stopped 
flowing naturally. 
Swabbing is nec- 
to revive 
them, although 
most of the wells 
started flowing at 
the time of com- 
pletion. Many 
wells in this dis- 
trict are on the 
pump. Joiner has 
shown the largest 
pressure decline 
which, together 
with rapid devel- 
opment and lower 
initial pressure, 
has caused the 
adoption of arti- 


essary 


ficial production means. 

Much interest is being created by the unusually high 
temperatures found in some of the wells. In the Lathrop 
district temperatures of 132 degrees F. to more than 140 
degrees F. have been registered, and the same figures apply 
to the Bateman pool. Not all the wells have high tempera- 
tures, some wells producing subnormal temperature oil as 
low as 40 degrees F. 

It is likely that treating compound companies will sell 
much material in the district. Already some companies 
are making sales of both compound and treating equipment. 

One well that has a pressure of 575 pounds with a large 
flow of oil in the Bateman area has been completed in a 
little different method from the usual practice. The casing 
was set a little higher so as to leave open a conglomerate 
porous formation just above the producing horizon. The 
owners believe that this conglomerate horizon carried con- 
siderable gas and accounts for the larger pressure of the well. 
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Equipment Improvements 


Reduce Lifting Costs at 
--+ §mall Pumping Wells 


ANY shallow wells, producing only a few barrels of 
oil daily, have been threatened with abandonment 
because of prevailing low crude prices. In many 
places in the Mid-Continent the margin between the lifting 
cost and the market price has been so small that producers 


face pipe and a string of 654-inch casing to the cap rock 
just above the producing horizon. In the Wilcox sand 
wells the well casing consists of several joints of 10-inch 
surface pipe, about 1600 feet of 8%4-inch casing and a 
string of 65¢-inch casing to the top of the producing hori- 





of these so-called “strip 
per” wells have had no re- 
course but to exert a still 
ereater effort to reduce 
their lifting costs in order 
to keep from operating at 
a loss. As a matter of tact, 
the recent concern of pro- 
ducers of “stripper” wells 
has been not so much with 
making profits as with pre- 
venting losses in their pro- 
ducing operations. They 
are satisfied if they can 
break even and still keep at 
least their older and more 
valued field men employed 
and their equipment oper- 
ating. An instance of what 
can be done is exemplified by what the Barnsdall Oil Co, has 





accomplished in the last year. This company has, in the 
first four months of this year, been able to reduce its lifting 
costs about 44% cents per barrel over the average lifting 
cost of 1930, on several of its shallow properties. The 
properties on which this reduction has been made has 298 
wells, the average daily production of each of which is 
about 114 barrels. 

About a year ago the company made a thorough survey 
of the field, of the wells, their operation and surface equip- 
ment, to see what improvements could be made that would 
increase the efficiency of operation and make an appreciable 
reduction in the lifting cost and the subsequent cost of 
handling the oil in the field. 

There are 298 wells, of which 279 produce from the 
Bartlesville sand and 19 





The vertical shaft 


—_—_ Here is shown the type of steel swing now in use. 
— is set in concrete. 


zon. No cement was used 
in setting the casing, a 
formation shutoff was ob- 
tained with a shoe or a 
packer run on the bottom 
of the casing. 


All wells are pumped by 
jacks operated through 
pull rods from 16 central 
bandwheel pumping pow- 
ers, located at convenient 
points on the properties, 
with gas engines of 25- 
horsepower at some and 
35-horsepower at others, 
with 16-foot bandwheels, 
| and 10-inch and 12-inch 











vom belts. The smallest num- 








ber of wells pumped by 
one central power is seven wells and, by the largest, 23 wells. 

Sucker rods, 54-inch and 34-inch, and common working 
barrels are used. Some wells are equipped with insert-type 
pumps. 

Maintenance charges on surface equipment at the wells 
and on pull rods, were reduced, and smoother operation 
obtained by replacing all woodwork with steel. Jacks were 
thoroughly overhauled and set on concrete. Old swings, 
angles, holdups and holddowns, were replaced with steel 
types of more modern and efficient design. A lever-type 
counterbalance was installed on some of the heavy Wilcox 
sand wells, and has cut well troubles and upkeep charges 
to a minimum. Time pumping studies were made at the 
wells and a schedule worked out whereby the maximum pro- 
duction was obtained from each well with a minimum ex- 





from the Wilcox sand. The 
average depth of the Bar- 
tlesville sand wells is 1550 
feet and of the Wilcox 
sand wells 2000 feet. The 
Bartlesville sand wells 
were drilled between the 
years 1904 and 1910, and 
the Wilcox sand wells be- 
tween 1923 and 1925. 
Many of the Wilcox sand 
wells originally drilled 
have been plugged and 
abandoned because of 
Water encroachment. 


Casing in the Bartles- 








penditure of power. The 
amount each well should 
be pumped each day to ob- 
tain the maximum produc- 
tion was determined. By 
this means the load on the 
central pumping powers 
was maintained uniform. 

All leases have been 
equipped with vapor-tight 
steel stock tanks. These 
are kept well painted and 
in thorough repair so as 








to keep evaporation losses 
at a minimum. An increase 
of about two degrees (A. 
P. I.) in gravity of the 











ville w ; . A lever counterbalance at one of the deeper Wilcox : : 
le wells consists of sev- Lol] wells. It is well set up and efficient equipment of this oil has been obtained over 
eral joints of 10-inch sur- a on ee ee the previous gravity of 
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31.5 degrees A. P. I. Many of the heavy wells are equipped 
with a steel 36-foot mast for pulling rods or tubing, made 
from 8%4-inch and 65-inch casing. Tractors are used for 
pulling rods and tubing. 

Besides rod, tubing, and pump repairs, repair work on the 
wells themselves has been reduced. All the leases are models 
of cleanliness and efficiency. Everything about each well is 
kept spick and span, and all surface equipment is kept well 
painted. All this has had a favorable effect on the men 
on the lease. In addition to taking a pride in keeping 
things looking well, there is higher standard of efficiency 
maintained in working around the wells. Even the pump- 
ing power houses outside and inside are models of neatness 


and cleanliness. 
Altogether 28 men are employed on the lease to look 
This is 10.6 wells per man, 


after the 298 wells. 


Stone boat of welded construction used on small wells. 























For 1930 the average lifting cost was 56 cents per barre 
For the first four months of 1931 the average lifting = 
was 51.5 cents per barrel. This lifting cost includes an 
the actual cost of lease operation, that is, costs controllay 
by the field man in charge, as follows: Lease labor leas 


supplies, teaming and tractor, operation of pumping 


. 24 : ‘ e ‘ ‘ . pow- 
ers, well repairs, including cleaning out, oil treating ang 
an 


miscellaneous expense. 

These leases are typical of many others to be found 
in the oil fields today. When it is considered that jt ; 
from such small wells as these, that 30 per cent of the 
total oil production of the United States is obtained and 
that this represents probably some 150,000 wells at tees 
the attention that is now being given to them is more oa 
justified. 
are of the more permanent type and are well worth while 


Reduced costs in operation of wells of this kind 








| 





An old battery of tanks used prior to the installation of 
steel vapor-tight tanks. 


neo, 





Here is a battery of vapor-tight steel tanks. Note the spick and span 





appearance of the equipment. 
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years ago in Louisiana to 


ss and trends ° ° be high- press vee 
progress an R P : tube high-pressure ga 
Lin oil and gas pro CUVLEW 0 VORZESS Zn wells, its use has spread 


duction practice during 
the past year is in some 


respects a reflection of 
the protracted difficulties P R 
of overproduction that 


have continued to beset 
the industry. Harassed by 
low crude prices and the 
necessity for drastic cur 


ailment, the producer has 
heen driven to make anal) 


quickly to oil and gas wells 
during the past year. A 


number of producing wells 
C i IO N in widely scattered areas 
have been tubed by this 
method, including wells in 
the Yates field, the Big 
Lake field, the Gulf Coast 
fields and the fields of the 


Panhandle district, Texas, 
and the Oklahoma City 


ses of his costs in such By K. C. SCLATER and Seminole fields of 


detail that he is acquiring 
a new perspective of his 


Oklahoma. 
In Yates field many 





operations. With what : — 

result? New standards of 

eficiency in oil-producing 

operations are im the 

making. 

Most producers have 

begun to recognize the 

fact that the adoption of 

proper methods of well 

control and good equip- 
x 


ment are necessary to ob- 


tain a low lifting cost, 
not only during the flush 
stages of production but 


‘ 


during the entire life of 
the well or property. A 
new flowing well in the 
flush stage of production 
is given the same scrutiny 
in regard to its present 
and future lifting cost as 
the old pumping well 
whose most productive 
years have passed. The 
method of producing a 
well is thought of in terms 
of its whole life rather 
than its immediate future. 
In the past it has, more 
often than not, been cus- 


\ 
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Po 
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wells which were tubed 
under pressure have shown 
a sharp reduction in gas- 
oil ratio when placed on 
tubing flow. All the deep 
producing wells in the Big 
Lake field have been tubed 
under pressure during the 
last seven months. Strings 
of 2-inch, 2'4-inch and 
3-inch high tensile alloy 
steel tubing more than 
; 8,000 feet long were in- 
stalled while the wells con- 
tinued to produce. The 
tubing of these 8,000-foot 
wells is an indication of 
the rapid progress, and a 
significant trend, in deep- 
well production practice. 
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Running tubing in wells 
under pressure has also 
= been pioneered in Califor- 
1 aes nian fields by the Union 
oP: - . Oil Co. of California. 
oe About a year ago, in a 
well in the Santa Fe 
Springs field, the tubing 
was lowered from 5,000 
feet to below 7,000 feet 


_—. 
A y 





? 








Re nee & : - “et ety ° 
tomary to concentrate at ——————_——— a EERE while the well was flowing 
tention on maintaining a Two-stage separator hook-up with low-stage separator elevated. by gas-lift. One of the 


high daily rate of produc 
tion and neglect the factor of future lifting costs. 1 oday 
the producer, in considering the method and equipment that 
should be employed to produce a well, is more inclined to 
take a long-range viewpoint, especially in regard to deep 
wells, for he realizes that on these, lifting costs are likely 
to mount high. Failure to conserve the rock pressure and 
the gas in deep productive areas will result eventually in 
lifting costs taking a sharp upward trend 


This changing outlook has been largely responsible for 
the improvement in methods and equipment for the closer 
control of gas-oil ratios, for the increasing use of tubing 
m wells, and for the trend toward the practice of bringing 
ped wells through tubing, particularly in) the Oklahoma 
City field, : 

f A recent development that has attracted much attention 
is the new technique and equipment for running tubing in 
a well under pressure, while the well is owing under 
complete control. Although this practice is of recent adop 
tion, having been developed and methods perfected several 


main reasons for develop- 
ing this novel method and designing the necessary equip- 
ment was to eliminate high kick-off pressures in gas-lift 
wells. This is done by running tubing to a depth that will 
not require too high a kick-off pressure, and then establish- 
ing flow in the well; the tubing is then lowered in easy 
stages to any desired depth without interrupting the flow 
of the well. The equipment used consists of an arrange- 
ment of tubing control heads, valves and connections, 
whereby the flow from the well can be by-passed as each 
stand of tubing is added. The method can be used either 
to raise or lower the tubing in a gas-lift or a naturally- 
flowing well, causing practically no interference with the 
flow of the well. 

Tubing control heads designed for high pressure and of 
sturdy construction to withstand the severe working re- 
quirements have contributed to the progress made in tubing 
high-pressure wells. Two, and sometimes three, tubing 
control heads are used to tube a well under pressure. These 
are mounted in the casing, usually above the master gate. 




































































38 
“Snubbing” heads have been designed for “snubbing” in 
the first few joints against the well pressure. A wire line, 
both ends of which are attached to lugs on the traveling 
snubber, is run through snatch blocks securely attached to 
the derrick foundation, thence to a pulley on the traveling 
block. A single line is used so as to equalize the pull on 
the traveling snubber, which has inverted slips fitted with 
springs to allow the passage of the tubing couplings. 

In tubing high-pressure wells it is usually necessary to 
“snub in” the first few joints of tubing. A pneumatic snub- 
bing jack specially designed for running tubing against 
the well pressure has been in successful use in the Gulf 
Coast fields, Texas, and is the most recent development in 
this type of equipment. 
compressed air or 


It is designed to operate either on 
on high-pressure gas from the casinghead. 
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moving to the well, rigging up, pulling the 
the bean, rerunning and setting. In the 
field, where more time is required for rigging eta 
of the higher pressures, about half a day for a as 
two or three men is necessary to make a change. Th 
removable feature permits taking the choke from the ~~ 
when potentials are to be taken. In the Oklahoma City fel 
the same choke has been set in 3-inch tubing in five differ. 
ent wells. In one well in the Yates field five different “i 
diameters have been tested. In another well in this field 
the choke has been set at four different depths, Flow 
through the tubing is shut in during the running and bull 
ing, so that the well volume and pressure have little effect 
on these operations. The choke was handled in the 6,500 
foot wells in Oklahoma City field with almost the anne 


choke, Changing 
Oklahoma City 





Another inter- 
esting develop- 
ment in connec- 
tion with running 
tubing under pres- 
sure is the de- 
tachable plug used 
on the bottom of 
the tubing as a 
seal while the tub- 
ing is being run. 
It is held in place 
by the well pres- 
sure while run- 
ning in. After all 
the tubing is in 
and the well con- 
nected up, the 
plug is released 
by building up a 
pressure inside 
the tubing suff- 
cient to overcome 
the pressure at 
the bottom of the 
well helding the 








Well-designed Christmas tree with control head below water level 
in the cellar. 


€ ase as in the 
shallower wel}. 
in the Yates field 
The main object 
of the tests is to 
lower the gas.oil 
ratio by an ad. 
justment of flow 
velocities in the 
tubing that will 
establish optimum 
flowing conditions 
in the well, 
Several advan. 
tages should ac. 
crue from the use 
of a choke that 
can be inserted at 
any point in the 
One im- 
portant one is 
wider range of 


tubing. 


flowing conditions 


can be covered 


without too fre- 








plug on its seat. 
This method is safe and positive and much in advance of 
the old method that necessitates the breaking of a disc. 

Progress in tubing high-pressure wells has been accom- 
panied by a revival of interest in bottom-hole chokes. The 
most recent development is a bottom-hole choke that can 
be installed or removed without having to pull the tubing. 
It is not of the adjustable type, but the fact that it can 
be run on a measuring line and quickly changed does 
not make the non-adjustable feature a serious drawback. 
Although it is called a bottom-hole choke, the most recent 
design can be inserted at any desired depth in the tubing. 
This is an advantageous feature, as it permits of a still 
wider range of well control. 


Tests on bottom-hole chokes are in progress in Hobbs 
field, New Mexico; in Yates field and Raccoon Bend field, 
Texas, and in Oklahoma City field and Seminole Field, 


Oklahoma. 


According to H. C. Otis, who has been actively co-oper- 
ating in these tests, the bottom-hole choke being used is 
one recently developed by the Southern States Co. It is 
run and pulled under pressure on a Halliburton steel line, 
and may be set at any desired depth in the tubing string. 
The bean is of fixed diameter. To change it, the choke is 
pulled and a bean of the desired diameter inserted and the 
choke rerun to the desired depth. In the 
changes in bean diameter or in choke 
made by experienced crews in an hour, 


Yates field, Texas, 
depth have been 
including time for 


quent changes of 
Another progressive step to make 
more flexible the control of flowing wells is the combined 
use of a low-pressure surface choke and a_ bottom-hole 
choke. the well conditions met with in 
actual field practice that any method that will permit a 
wider range of adjustment of flowing conditions in the 
well is most desirable, and this the combined use of the low- 
pressure surface choke and the bottom-hole choke provides. 
By changing the surface pressure only a few pounds ina 
flowing well of low delivery pressure choked at the bottom, 
a more efficient delivery velocity, hence a lower gas-oll 
ratio, can be obtained without seriously affecting the flow 
into the hole. This combination use of chokes is also 
equally effective in establishing efficient flow conditions in 
wells that have reached the “heading” stage. 

Serious trouble with sand in the Oklahoma City field 
was responsible for introducing the use of screen pipe and 
perforated liners in this field. Casinghead fittings that 
became badly sand-cut set up a serious hazard. After a 
study of the sand conditions and the character of the sand 
itself, screen pipe was run in many wells in_ the field. 
While this was something new in Oklahoma oil field prac- 
tice, the installation of screens and perforated pipe in wells 
Screen 


size of tubing string. 


So variable are 


as standard equipment is common in other fields. 
pipe and perforated pipe has been the subject of much 
study, particularly in the Gulf Coast fields, Texas, and in 
the oil fields of California. The choice of the proper size 
and type of screen in these fields is an important matter. 
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of screen pipe now available to combat 
sand condition, and it is owing to this 
screen pipe is becoming more general. 
surface equipment have been 
in the Oklahoma City field. 
Elaborate systems consisting of combination sand traps and 
: rators have been devised and put into use. It is 
he taking of potential tests that this surface equip- 


There are types 
almost every known 
fact that the use of 

Many different types 0! 


designed to cope with sand 


gas-sepa 
during t an 
ment has proved most effective. . . _ 

Gas and oil separation is becoming an increasingly intri- 
cate problem in high-pressure fields. Improvements in the 
design and construction have greatly increased the efficiency 
and capacity of gas separators available the market 


today. Big de- 


on 
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39 
wells. Sucker rod stretch, counterbalancing, pumping speed 
and prime movers have all been studied and their effects 
on deep well pumping operations observed. Latest data 
from the field show that with pumps using sucker rods, 
wells can be successfully pumped from depths of 5,500 to 
7,000 feet. At least one well is reported to be pumping oil 
successfully from a depth below 7,000 feet with an insert 
pump and sucker rods. One company in California is 
pumping a large number of wells from a depth of about 
5,500 feet with insert pumps, using 34-inch sucker rods, 
and is having very little sucker rod trouble. Proper coun- 
terbalancing and good surface equipment are partly respon- 
sible for such good results. It also speaks well for the 
high quality of 





mands have been 
made of this type 
of equipment, 
particularly in the 
Oklahoma City 
feld and in the 
Kettleman Hills 
field. 

Refinements in 
design and the ar- 
rangement of gas- 
trap installations 
at the well so as 
to obtain greater 
use of the energy 
of high-pressure 
gas are factors 
that are receiv- 
ing ever-increas- 
ing attention. 

Pumping wells 
and their equip- 
ment have 
the subject of 
serious investiga- 
tions. Operations 
have been ana- 


been 








Part of the gas trap installation on a Kettleman Hills well. 


the sucker rods 
in the well. 
Heavy fluid 
loads are encoun- 
tered in many 
deep pumping 
wells. An insert 
pump decreases 
the fluid load on 
sucker be- 
cause of its small 


rods 


cross-section, 

A development 
worthy of note 
in prime movers 
for pumping wells 
is the installation 
of 50-horsepower 
slow-speed oil en- 
gines in several 
fields in Texas 
for pumping mod- 
erately deep wells 
of several hun- 
dred barrels daily 
production. Re- 
markable ease in 








lyzed from every 
conceivable angle to ascertain where worthwhile improve- 
ments could be made. 

Slow-speed pumping has shown interesting possibilities 
on moderately deep and small wells. 
ata profit has always been a problem. 


Pumping small wells 
A big stride toward 
its solution is the adoption of slow-speed pumping methods. 
Slow-speed pumping units of the auxiliary gear and the 
cam shaft type have been designed and show successful 
results in use. Speeds as low as six-tenths of a stroke per 
minute have been used on a 15-barrel well. On a 50-barrel 
well in California the same production was obtained at 
ten strokes per minute as at 39 strokes per minute, and 
the power cost reduced 50 per cent. In addition, mainte- 
hance costs on rig and pumping equipment were lowered. 


High volumetric efficiencies have been obtained on wells 
in California with constant-velocity cycle pumping units. 
This unit was developed largely as a result of slow-speed 
pumping investigations. Operating at a speed of only seven- 
tenths of a stroke per minute, with a 36-inch stroke, and 
pumping from a depth of 2,200 feet, a volumetric efficiency 
in the neighborhood of 90 per cent was obtained. Sub- 
stantial increases in production of from 50 to 300 per cent 
have also been obtained, as well as a high volumetric 
efficiency, One of the most advantageous features of slow 
speed pumping is the reduction of lifting expense due to 
wer power costs and reduced wear and tear on equipment. 


Much progress has also been made in pumping deep 


starting and low 
fuel and maintenance costs are the important advantages that 
these units have shown since installation. The interest that 
attaches to these engines is that power costs in pumping are 
being given more attention than in the past and the selec- 
tion of a prime mover is usually based on accurate data 
pertaining to the conditions under which the prime mover 
will be required to operate. It is for this reason that the 
adaptation of the slow-speed oil engine and engines of the 
Diesel type for pumping wells is attracting attention. 

The pressure at the bottom of a well has an intimate 
relation to all problems of oil recovery and good well oper- 
ation. Several bottom-hole pressure recording instruments 
have recently been devised. One of these, the Amerada 
pressure gauge, a pioneer instrument of its type, is small 
enough to be run in tubing and has been in use for about 
a year in the Mid-Continent fields. It is fully described, 
together with a discussion of the results obtained ‘by its 
use, in a paper by Millikan and Sidwell that appeared 
(through the courtesy of the A. I. M. E., New York) in 
the May issue of THE PETROLEUM ENGINEER. From this 
paper can be glimpsed the possibilities and utility of such 
an instrument in analyzing conditions in a well. 

Many companies are adopting individual well cost ac- 
counting systems, as it is only by some ‘such system that 
individual wells checked and the of loss 
arising from defective equipment quickly detected. This 
system is especially effective in tracing sources of loss on 
old leases of settled production and small wells. 


can be sources 






























































FEW years ago the building of great pipe line systems, 

such as those constructed during 1930, would have 

constituted an economic impossibility. Adequate ma- 
terials were not available, nor were construction methods 
as efficient as those of present times. 

When the industry was offered larger diameter, lighter 
weight and stronger pipe, it only followed that manufacturers 
designed improved equipment as the contractors and con- 
struction men 
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Developments in Pipe Line 


Construction 


By J. H. DAMERON 


which permits semi-automatic welding and eliminates a 
great extent the human element in welding large lines, The 
welding rod is supported in a holder attached to the frame 
of this device. One of the flames of the new blow Dipe 
preheats the rod and the other brings it to the melting point 
and heats the parent metal. The device is so designed th 
the rods feed by gravity into the weld. 

The chill ring, long used in arc-welding, was brought into 


at 


s) 


use in connec. 





devised speedier, 
more. reliable 
and more eco- 
nomical meth- 
ods of laying 
pipe. These ad- 
vancements not 
only met the 
problems con- 
nected with 
building large 
diameter and 
long lines, but 
also reduced 
costs so that it 
opened the ave- 
nue to one of 
the greatest pe- 
riods of pipe line 
construction 
known to the 
oil and gas in- 
dustry. 

The year 1930 























tion with acety- 
; / lene welding of 
pipe lines last 
year. It is a 
thinner ring 
than that used 
for arc-welding 
and its primary 
purpose is to in- 
sure having the 
weld fuse the 
full wall thick- 
ness of the par- 
ent metal and 
eliminate 
“icicles” inside 
the pipe. 

In the arc- 
welding field 
faster burning 
and _ improved 
rods were de- 
veloped. These 
rods, likewise 





















greatly to the 

building of reliable pipe lines. Improved methods of joining 
pipe, cutting trenches, crossing streams, and handling mate- 
rials in the field are only a part of the remarkable progress 
witnessed last year. 

Large diameter and high tensile strength pipe has been 
available for several years. Last year the first seamless pipe 
larger than 1354 inches in diameter was developed and dur- 
ing the several hundred miles of this type of pipe, up to and 
including 24-inch diameter was used in the construction of 
natural gas lines. During the same period several other 
companies making seamless and lap-welded line pipe ex- 
panded their mills in order to meet demands for electrically 
welded material. 

With the building of these huge arteries which wind their 
way into all but a handful of states in the Union, more re- 
liable methods of making joints have been developed. In 
the acetylene welding field, welding rods have been de- 
veloped making it possible to have welded joints as strong 
as the pipe itself which has an ultimate strength greater 
than 70,000 pounds. 

Experiments have been carried on for a number of years 
with a view of developing mechanisms for automatic weld- 
ing in the field. 








A new type of blow pipe has been designed 





contributed A battery of generators on line construction. produce a weld 


with a tensile 
strength equal to metal in the walls of the pipe. The gen- 
erators for this type of work also were featured by numerous 
refinements. 

In the equipment field the versatile tractor leads the parade 
of improved pieces of construction machinery. Its uses 
start with right-of-way clearing gangs, and is concluded 
with the backfill. So many uses have been developed for this 
mobile unit that it is hardly possible for a large line to be 
built without a fleet of them crawling over the rough country, 
and they figure in almost every phase of construction. They 
are sturdier and more reliable with enclosed working parts 
tending for safety and better lubrication. The accessory 
equipment permits a single tractor to bend pipe. Others 
have been arranged so they may work in pairs, permitting a 
small diameter line to be cleaned, painted, wrapped and low- 
ered in a single operation. Embracing still more territory, 
special graders have been designed which permit them to 
be used in making excavations at pipe line stations. 

Ditching machines of the past vear also show some im- 
provements in design. They are sturdier, more powerful 
and cut a cleaner trench. The latter item is of — 
importance in the construction of the large diameter lines 
where the bending stresses caused by the contour of the 
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ground are not minimized. With a more uniform ditch less 
strain is set up in the large diameter pipe. 

Contractors are using these machines to a greater extent 
during wet weather or in muddy fields. When the ground 
is soft the crawlers are widened by bolting board extensions 
to them and when this is insufficient, plank track is laid 
in order that the machines may go on through. 

If this method fails in country where trouble is expe- 
rienced with caving ditches, it has often been found eco- 
nomical to dig the trench through such a section with one 
of the clam shells usually accompanying each job. These 
also are used in cutting a trench in some stream crossings as 
well as digging the approach for such crossings. 

The huge power shovels, likewise, are being utilized for 
wider range of use. Both a light type for work in extremely 
hilly country, and the more powerful type have been de- 
veloped for aiding in clearing the right-of-way and cleaning 
out trenches which required blasting. 

Methods of blasting rock also have been greatly improved 
to the extent that this phase of ditching is accomplished with 
less blasting material. The shots, too, are so loaded that the 
explosion partially cleans the trench and leaves the re- 
mainder of the rock 
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phase of pipe protection is improved greatly with the 

of many types of wrapping applied over the coating, Th 
newer types of coating permit their application i ond 
weather without fluxing, which greatly decreases their + 
sistance to mechanical destruction. When unfluxed Hog 
ings are applied and crack after application, the cracks “7 
been successfully sealed by brushing flux over the sien 
before water entered the cracks. This process sealed a 
the openings, and they healed completely after being Lestat 


Newer methods of application have not only accelerated 
coating of pipe, but have effected important savings in 
coating. One of the most common practices of applying 
paint is with a rolling rig, which permits the Pipe to be 
rotated as the coating is applied. Much work is being done 
to develop methods of spraying coatings on the Pipe. It | 
is common to find various devices on the line to spray the 
priming coats, but the present devices for spraying the 
heavier coatings are just beginning to reach the market 
Such methods insure a more uniform application and a 
the same time eliminate the waste connected with the sling 
method of application. 


Greater care is shown in lowering the pipe into the ditch, 





so shattered that it is 
much easier to re- 
move. This improve- 
ment in blasting is 
due a great deal to the 
entrance of explosive 
engineers in the pipe 
line construction field. 
In the swamp country, 
where it was neces- 
sary to blast stumps, 
the recently developed 
methods have resulted 
in substantial savings 
over former hit - or - 
miss method of plac- 
ing varying numbers 
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A welded 24-inch gas line. 


The tongs or slings 
used by tractors in 
lowering pipe are 59 
protected that they 
will not break the 
coating on the pipe as 
it is lowered into the 
ditch. Lowering, too, 
is now handled in 
such a way as to re- 
|} lieve as much as pos- 
sible the temporary 
|| stresses imposed on 
| the joints when the 
pipe is raised off the 
skids and then low- 
ered in. 

The back filling job, 


af 


’ “ : if 








of sticks of dynamite 
beneath the stump. The bending of large diameter pipe by 
fire is an art being rapidly developed. Fire bending, of 
course, is not new, but it is only recently that this phase of 
construction was developed to a point where a bend could 
be made with sufficient accuracy to eliminate bending 
stresses after the pipe was lowered. With improved meth- 
ods the flames are literally wrapped around the joints at 
the point of the bend. The bend is slowly made after the 
pipe is heated to a temperature where it will contract easily 
at one point and “stretch” at the other without buckling. 
Many crews are so expert in fire bending that it is possible 
for them to make a bend conform almost accurately to the 
contour of the ditch and closely enough to eliminate bending 
stresses. 

It is common practice for many companies to use fabri- 
cated pipe rather than fire bends. This is especially true on 
26-inch diameter lines. Last year many such “tailor-made” 
bends were shipped to the fields and welded into the line. 
When a bend of small degree is required to take car of 
the unconformities of the ditch or the contour of the country 
the sleeve type coupling is used to care for this condition. 
This same type of coupling is also used to care for contrac- 
tion and expansion of the pipe due to temperature changes. 

Equally progressive strides have been made both in the 
development of protective coatings for lines and in their 
method of application. Castings that will not only withstand 
corrosive attacks of the soil, but coatings which stand up 
better under soil stress have been developed. This latter 





likewise, is accom- 
plished more rapidly and efficiently with the new type of 
back filling machines. Varied types of bull dozers were 
introduced last year, to be attached to tractors which may be 
used for back filling. 

The newer types of air compressors are more reliable in 
operation and a wider field of work has been found for them 
other than their use in drilling in rock or building up pres- 
sure in the line for a test. New cleaning tools, operated 
by air pressure, have found their way into pipe line con- 
struction. These grind off mill scale and mill paint, pro- 
ducing a bright finish in far less time than was formerly 
required to clean pipe by hand. Pneumatic tools are also 
being developed which will permit a more rapid tightening 
of bolts on the bolted type of couplings. The portable 
type of compressors, too, are used to build up pressure in 
tanks used for spraying coatings on the pipe. 

Another phase of line construction that gained wide promi- 
nence last year was the bridging of streams for the pur- 
pose*of carrying lines over them. This has been particu- 
larly true in streams that have been difficult to cross with 
the submerged type of crossing. The advantage offered by 
the bridge is that the line is accessible for repair in the event 
of a break and the construction costs of the two types ol 
crossings are approximately the same. 

The submerged type of crossing, built of river pipe with 
welded joints and made more rigid with heavy and close- 
fitting clamps, predominates as a general type of stream 
crossing. More rigid inspection of the stream crossing and 
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improved methods of construction and procedure is permit- 
ting the building of a crossing with less stress on the mul- 
tiple lines and with the assurance that the lines will remain 
in place over a longer period. 

Station construction is in step with the progressive march 
of line construction. For the most part the newer stations 
built last year were made with structural steel and corru- 
gated iron. These permitted the easy expansion of the 
building in the event of the necessity of more units. A great 
many stations also were built with brick and these too were 
designed so that expansion could be taken care of at a mini- 
mum cost. 

One of the notable features of station design is the sim- 
plicity of piping and the full and semi-basement type build- 
ings to make the engine piping more accessible. Piping for 
the suction and discharge lines is invariably featured by 
a more simplified layout requiring less pipe, which may be 
sasily reached without disturbing other lines or will permit 
the expansion of the station at a minimum cost. In the full 
and semi-basement type stations all of the engine piping is 
open to instant inspection, marked for instant identification 
and easily accessible for repairs. 

The units in the gas compressor plants have many new 
refinements lending themselves to more efficient and sus- 
tained operation and in the case of some of the smaller sized 
compressors, the horse power has been doubled without any 
more material increase in the size or the weight of the unit. 
The Diesel-powered stations, with new units, also show 
machinery of greater horsepower, higher efficiencies and 
lighter weight. | 


Remote control pipe line stations became a reality last 
year with the installation of two such plants in the Mid- 
Continent. These plants, consisting of more motor-driven 
centrifugal pumps, are operated from a key station located 
many miles distant. They are equipped with protective 
devices to automatically shut down the plant in case of major 
trouble and other devices indicating the approach of other 














trouble, such as hot bearings or rapidly filling SUMP tanks 
Such stations operate in connection with motor-driven ce : 
The last year witnessed the first serious consideration oo 
part of pipe line companies to install centrally located Z 
erating plants. furnish power : 
main line station equipmens 
consisted of motor-driven reciprocated or centrifugal pumps, 


These would be used to 


stations or new lines whose 


The first efforts to drive centrifugal pumps thr 
5 I ps through Speed 
d the three major 
gasoline lines constructed last year, used Diesel] engines | 
Silles to 


drive centrifugal pumps in this manner. 


increasers was made last year when one of the 


A new type of gas Compressor made its appearance during 
the year when a motor-driven high speed centrifugal com. 
pressor was designed for use in an Ohio gas booster station 
This machine works much under the same principle as kine 
the centrifugal pump. 

A new type of valve control was also developed during 
the year which affords automatic operation for gate valves 
on the main line or This type of valve 
is operated by pressure variations, opening when under pres. 
sure and closing when pressure drops off the line. 
quires only line pressure. 


at header gates. 


It re. 
Thus, if this equipment js jn. 
stalled on a main line valve it would immediately close when 
a break occurred and would continue to operate as a relief 
valve until pressure at the station was reduced. 

The use of instruments is becoming wider in the pipe line 
industry, both the recording and indicating type being used 
on pressure and vacuum lines and instruments for the meas- 
urement of gravity and volume are being used generally, 
These are also being used in the detection of leaks on the 
main line and in checking engine or machinery performance 
at the station. 

To summarize the progress of the past year, it may be 
said that the great improvement in materials and methods is 
another step toward more economical construction and oper- 
ation and further paves the way for the expansion of the 
oil industry’s titanic transportation systems. 


i 
i} | Working on a natural gas line in Illinois. i] 
HH 
! | 
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Improper mounting of fluid cyl- 
inders on hot oil pumps is respon- 
sible for a great deal of trouble. 

Early in our experience, we had to 
solve the problem of mounting fluid 
cylinders on hot oil pumps, so that 
they would ‘float’ in their mountings. 

The illustration above shows how 
we have solved the problem. 

The cylinder is supported at the 
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Frick-Reid Supply Corforation 
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center line of the bore, permitting 
expansion in all directions with no 
change in alignment. Each fluid 
cylinder is mounted on two water- 
cooled saddles as shown. There are 
no supports on the bottom. 

Note particularly how advan- 
tageously the saddles are placed — 
no possible chance for any distor- 
tion of the cylinder. 
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efinery Engineering 


By F. R. STALEY 


ANY new units and complete refineries 
were constructed the United States 
and in foreign countries by \merican 
engineering companies during the past vear. The 
trend is toward larger capacity units that are 
operated almost entirely automatically and con- 
tinuously. The design and construction of these 
more efficient plants, possessing sufficient 


in 


flexi- 
bility to meet variations in the products desired, 
requires a highly specialized organization. 


Some of the refineries recently built in this 
country are the Gulf Refining Company's at 
Pittsburgh and at Cincinnati, the Pure Oil Com 
pany’s at Toledo, the Continental Oil Company’s 
at Denver, and the Republic Oil Company’s at 
Texas City. Many new skimming plants have 
been erected in the East Texas field. Most of 
these have a daily capacity under 5,000 barrels. 


Almost every refinery in the country has in 
stalled new units or equipment during the past 
year in order to minimize operating costs and to improve 
their products. Scientific research and co-operation with 
engineers of the automotive industry have brought about 
new standards and new specifications for motor fuels, lubri- 
cating oils, and other petroleum products which are based 
on actual performance tests. The true merits of these prod- 
ucts are better understood than ever before. 


A gasoline possessing a high anti-knock rating, and the 
proper volatility has become recognized as a superior motor 
fuel, and sells at a premium. Consequently, refiners were 
required to improve the knock rating of their gasoline. The 
uniformity and superiority of Ethyl gasoline is.now so well 
recognized by the motorist that the wide-spread demand for 
it has been met by most refiners. The Texas Company, the 
Gulf Refining Company and the Shell Petroleum Corpora- 
tion are some of the refiners licensed more recently to 
blend Ethyl gasoline. 


Since cracked gasoline, especially that produced by a 
vapor phase process, usually possesses a better anti-knock 
rating than a straight run product, a new significance has 
been given to cracking: Nicely fractionated naphthas from 
the crude are blended with cracked gasoline to improve 
their knock rating. Many new cracking units have been 
constructed during the past year. The Pure Oil Company’s 
new refinery at Toledo consists entirely of Gyro vapor 
phase units. Some refiners have installed the combined 
topping and cracking unit since it produces a gasoline of 
high anti-knock rating, and is usually very economical to 
operate. 


Remarkable progress has been made in tube still and 
furnace design for both cracking and crude oil distillation 
units. Greater capacities per dollar of investment and higher 
thermal efficiency have resulted. The tube type heater per- 
mits great flexibility in the application of heat to the oil. 
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Sinclair gasoline plant at Maud, Okla. 

The most effective rate of heating can be maintained to best 
accomplish the required results. Radiant heating sections in 
the furnace are now used to furnish the oil with the greater 
part of its total heat input. 
greatly increased by raising the oil velocity through the 


Heat transter rates have been 


tubes. Proper furnace design and combustion regulation are 
of the utmost importance for the most successful and economi- 
cal operation of a cracking or distillation unit (especially 
when applied to lubricating oils). Many refiners have found 
it very profitable to consult specialists, to have surveys made 
of their plants in order to improve combustion conditions 
which often increased through-put and improved products. 
Very often such fuels as acid sludge, pulverized petroleum 
coke, or stripped gas is used for fuel in the refinery. In 
many cases the application of these various by-products 
as fuel has been so well worked out by the use of proper 
combustion equipment and automatic control devices that 
the operation of the unit or its products are not impaired. 


Numerous vapor recovery plants and _ stabilizing units 
were installed by refiners during the year. These modern 
plants are highly efficient and since they are practically 
automatic in operation through the use of control devices 
and instruments, little or no additional operating labor 1s 
required in the refinery. The stabilization of gasoline 
elimimates vapor locking tendency. 


For the distillation of crudes containing good lubricating 
fractions, a large number of two-stage large capacity dis- 
tillation units have been installed. The tube type still 1s 
used with two fractionating towers. The light fractions are 
flashed off and fractionated in an atmospheric pressure 
tower and the heavy portion is further heated in the sec- 
ond stage coils and flashed off into a tower under reduced 
pressure. By carrying a high vacuum on the second tower 
all of the lubricants are vaporized, producing an overhead 
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stock. The asphaltic compounds are drawn off as a tarflux. 
It ranges from three to 10 per cent of a mixed base crude. 
The overhead stock usually requires less acid for treatment 
and the treating loss is reduced. 

The pipe still is generally replacing the shell still for 
rerunning and reducing purposes. Better quality products 
and greater yields are obtained. The vacuum still has demon- 
strated its superiority for rerunning pressure distillate. 
Since the oil does not have to be heated so much the 
finished product is superior and requires less treatment. 

Efficient fractionation of both light oils and of the heavy 
lubricating ends is now regarded as extremely important. 
It has been demonstrated that anti-knock properties of the 
various fractions of straight run gasoline vary considerably. 
The fractions in cracked gasoline of different boiling 
ranges may require different chemical treatment. In the 
case of the lubricating portion of the crude, the character 
of the waxes change with the boiling point, and by close 
fractionation wax removal by a given process is more 
readily accompltshed. and more efficient towers 
have been developed to allow flexibility for variation in 
crude oil charged and products desired. The bubble 
column is re- 


Larger 


cap 


ever before. More attention has been given to the Use af 
ammonical copper sulphate solution, and several refiners : 
now using this method. — 

Most refiners manufacturing paratiin base lubricating oil 
are now removing all of the wax. The centrifuge ye ' 
widely used for dewaxing long residuum and bright . ‘a 
The oil is usually chilled to a temperature of 
45 degrees F. in 


Stocks, 
about minys 
naphtha solution and then centrifuged 
which removes the wax from the oil. The use of special 
solvents to precipitate the wax from the oil has been one 
only by a very few refiners. 

Metallurgists have developed many new alloys Which are 
resistant to corrosion, erosion and high temperatures, Many 
of these alloys are used by refinery engineers in the con- 
struction of equipment. The use of iron chromium nickel 
alloy to resist corrosion at high temperatures and pressures 
has been used with much success for cracking oil tubes 
A great deal of research work is still in progress in the 
development of alloys for refinery use. Non-ferrous alloys 
are widely used to combat corrosion at lower temperatures, 
Heat exchanger tubes are very often made of alloy-contain. 
ing copper. Many alloys are now available for refinery 





garded as the 


most. efficient 
type, and is 
most widely 
used. 


Engineers 
and physicists 
employed by 
the various 
manufacturers 
of instruments 
and mechanical 
devices have 
succeeded in 
developing and 
improving re- 
cording 
control 
ments. 


and 
instru- 
Accu- 





service. No 
single alloy 
can be most 
economically 
used ina great 
variety of ap- 
plications, 
Proper care 
and attention 
must be given 
to the problem 
of selecting the 
most suitable 
alloy for the 
purpose, many 
factors must 
be considered, 
such as physi- 
cal properties, 
expense of ma- 





rate 
ture, 
and rate of flow control are absolutely imperative for the 


tempera- 
pressure 


successful operation of the modern high capacity complex 
refining unit or natural gasoline plant. Liquid level con 
trols, pressure regulators and other automatic devices have 
been improved so that their reliability can be so accepted 
that the modern plant is almost automatic in operation. 

Heat exchange equipment is extensively used in all dis- 
tillation units. Improvements in design and mechanical 
construction, and the use of suitable materials have extended 
their application for higher pressures 
and for resisting corrosion. 


and temperatures, 

Vapor phase treating for stabilizing gasoline and remov 
ing the undesirable gum content is being more generally 
recognized by refiners as the most satisfactory and economi- 
cal method of treating cracked gasoline. The process elimi- 
nates acid treating and rerunning which often destroys 
valuable anti-knock properties. It can be used in connection 
with any type of cracking unit. Many new Gray tower 
installations made during the past year. In the 
preparation of Ethyl gasoline a blending stock of high anti- 
knock rating and very low gum content is desirable, con 
sequently a cracked gasoline treated in the vapor phase 1s 
a very desirable material for the purpose. . 


were 


Sodium plumbite is most widely used for sweetening. 
The chemistry of the process is now better understood than 


Gyro cracking units, Pure Oil refinery, Muskogee, Okla. 


chinery, wheth- 

er or not it can 
etc. A manufacturer of 
pressure vessels has developed, aiter several years of re- 
search, a method which permits the lining of entire vessel 
interiors with a corrosion-proof alloy. ‘The construction 
employs sheet alloy bonded to the carbon steel, so as to 
make the lining an integral 
cluding heads, manways, 
cracking © still 
temperature operation. 
nickel iron. 


be welded or worked, large 


vessel wall, in- 
Three large 
high-pressure _high- 
Each is lined with 12-gauge chrome 
The particular alloy to be used in each case 
for the lining of a pressure vessel depends upon the serv- 
ice it is required to meet. The success of the lining lies 
in the bonding method, which makes the sheet alloy prac- 
tically an integral part of the vessel. 


part of the 
nozzles, et cetera. 


vessels are now 1n 


This development is of great importance to the refining 
industry in combatting corrosion, when considered not only 
from’ a technical viewpoint but also in the light of economics. 

The Girdler absorption process for the economical re- 
moval of hydrogen sulphide from gaseous mixtures is NOW 
available on a commercial basis and has been successfully 
Ethonolamine is used as the 
absorbent and 


operated for many months. 


absorbent. It is non-inflammable, highly 
long-lived, non-corrosive to ferrous metals. 
During the past year much attention has been given to 


the problem of storage tanks for volatile liquids. The old 
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_STEEL Wire 
Lines we have established a \4 FS 


You practical oil men know how important it is to be able to get a new 
line promptly. You also know how important it is to use wire 
lines that are durable and dependable, and that is what 
we offer. Our long experience in the oil industry 
has enabled us to keep abreast of its needs. 

Some of our specially designed lines are: 


Patent Flattened Strand 
“HERCULES” (RED-STRAND) ROTARY DRILLING LINES 





Round Strand 
“HERCULES” (RED-STRAND) ROTARY DRILLING LINES 





“HERCULES” (RED-STRAND) CASING LINES 
TUBING LINES AND SWABBING LINES 





“CALIFORNIA SPECIAL” CABLE TOOL DRILLING LINES 





Why not make the saving that can be had by using these well-known 
lines? Ask our nearest branch or distributor for a copy of our No. 
OG17 Catalog and further particulars. 


com 
MadeOnly A, Leschen & Sons Rope Co, **sziish4 
St. Louis 5909 Kennerly Avenue 
New -York 90 West Street | Denver 1554 Wazee Street 
Chicago 810 W. Washington Blvd. | San Francisco 520 Fourth Street 
Los Angeles 2044 Santa Fe Avenue 
> 


Distributors: 


HINDERLITER TOOL COMPANY NORVELL- WILDER SUPPLY COMPANY 


Tulsa Eastland Bristow Odessa Beaumont Kilgore Houston 
Okemah Seminole Wichita Longview Fort Worth 
Oklahoma City Big Spring Refusto 
Hugoton Borger Pampa le 
Hobbs, New Mex. Shreveport, Louisiana 
OSBORN MACHINERY COMPANY, PARKERSBURG SUPPLY COMPANY 
Inc. Parkersburg, W. Va. 


Clarksburg, W. Va. 


UNITED PIPE AND SUPPLY COMPANY 
Charleston, W. Va.—Paintsville, Ky. 
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type of metal or even wooden roofs is being discarded. 
The modern vapor-tight steel roof and the floating and 
breather type tank roof is being more extensively installed. 
A new type of spherical tank has been designed for pres- 
sure storage of volatile distillates, which would involve 
excessive losses in ordinary tanks. The floating roof type 
of tank reduces filling and breathing losses from working 
tanks. The breather roof is designed especially for stand- 
ing storage tanks. Breathing losses are avoided, as the 
roof flexes up and down to accommodate thermal expansion 
and contraction without allowing the vapor to escape. 

The first hydrogenation commercial plant was completed 
during the past year. This plant permitted runs to be made 
on an actual commercial scale. A great amount of tech- 
nical data was collected. Haslam and Russell summarize 
the major adaptations of hydrogenation as follows: 

1. The conversion of heavy, high-sulfur, asphaltic 
crude oils and refinery residues into gasoline and dis- 
tillates low in sulfur and free from asphalt, without 
concurrent formation of coke. 

2. The alteration of low-grade lubricating distillates 
to obtain high yields of lubricating oils of premium 
quality as to temperature-viscosity relationship, Con- 
radson carbon, flash and gravity. 

3. The conversion of off-color, inferior-burning oil 
distillates or light gas oils into high-gravity, low-sulfur, 
water-white burning oils of excellent burning charac- 
teristics, with gasoline being the only other product 
except for a slight gas formation. 

4. The desulfurization and color- and gum-stabiliza- 
tion of high-sulfur, badly gumming cracked naphthas. 

5. The conversion of paraffinic gas oils into low- 
sulfur, gum- and color-stable, good anti-knock gasolines 
without the production of coke or tar. 

The discovery of the prolific East Texas pool of high- 
gravity sweet crude will no doubt retard a widespread adop- 
tion of the hydrogenation process by the petroleum refin- 
ing industry. 

Refinery engineers have adopted many new methods in 
construction developed in recent years. 
sively used in the refinery. Radius bends are more widely 
used. Electricity is now used to a greater extent than ever 
before for power purposes. Motor-driven centrifugal 
pumps are used for both light and heavy oils. Flood-light- 
ing is used in most plants for night operation. Refinery 
engineers and chemists appear to be always on the alert 


Welding is exten- 











" 








vs 











to adopt or use new methods and equipment which yw; 
improve operations and reduce costs. will 

Through the medium of the many technical SOCieties the 
has been great co-operation between the technica] men nh 
ployed in the refinery industry and those of other industries 
Through this co-operation the refiner has been offered nee 
materials for constructing better equipment and has heen 
able to improve his motor fuels and lubricating oils to best 
meet the requirements of the modern automotive and avia- 
tion engine. 

Much attention has been given to the manufacture of 
new products from petroleum hydrocarbons. Many chem. 
ists and research engineers are working on various Processes 
for manufacturing alcohol, solvents and chemicals from 
petroleum. H. M. Smith, petroleum chemist with the U. 5 
3ureau of Mines described various methods of manufactyr. 
ing chemical products by converting the hydrocarbons jn 
natural gas. Three general methods were discussed: cop. 
trolled oxidation—either with steam or by oxygen or air 
in the presence of suitable catalysts; pyrolysis—the breaking 
up and recombination of the gas molecules by means of 
heat ; and chlorination—the replacement by chlorine of more 
or less hydrogen in the hydrocarbon molecules. Smith also 
described the manufacture of benzol for motor fuel from 
natural gas by pyrolysis. Preliminary figures show a yield 
of 0.3 gallons per 1000 cubic feet of methane. 

Chemists employed by the Standard Oil Co. (Ind.), haye 
manufactured synthetic lubricants of superior quality by 
the polymerization of unsaturated wax distillates. These 
lubricants showed a low pour point, a low carbon residue. 
and possessed a flat viscosity-temperature curve. Actual 
tests on these lubricants showed that they had superior prop- 
erties compared with those refined in the conventional man- 
ner from crude oil. During the past two years the carbon 
black industry was greatly expanded in Louisiana and 
Texas. Waste natural gas from which the gasoline had been 
extracted was utilized as a source of supply. Great over- 
production of carbon black resulted. The construction of 
gas lines to carry this natural gas to the large industrial 
centers will, no doubt, reduce production of this product. 
A new process has been developed to manufacture carbon 
black from heavy asphaltic crude oil. 


As the chemistry of the non-benzenoid hydrocarbons be- 
comes better understood more products will no doubt be 
manufactured on a commercial scale, using natural gas and 
crude oil as the raw material. 
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Linde Process Service 


assures dependable pipe welds —s 


Linde Process Service, applied in lay- 
ing thousands of miles of pipe every year, 
has pioneered many advances in welding 
for maximum speed, economy and depend- 
ability. Step by step from mobilizing, train- 
ing and testing of welders this service 
follows through to the final testing of the 


completed line. 


IN CANADA, DOMINION OXYGEN COMPANY, LTD., TORONTO 


It effectively supplements the work of 
your own engineers. It translates proved 
methods and well established laboratory find- 
ings into terms of actual field operation. 

If you are a user of Linde Oxygen you 
are privileged to call upon Linde Process 
Service for assistance or advice. Write or 


telephone the nearest Linde District Office. 


District Offices 


THE LINDE AIR PRODUCTS COMPANY  fiiitice Bi Paso Philedciphia 


irmingham Houston Pittsburgh 
Unit of Union Carbide and Carbon Corporation Boston Indianapolis St. Louis 
— ~y City _ — City 
Shicago os Aggeles San Francisco 
126 Producing Plants UCC) 627 Warehouse Stocks Cleveland Milwetkee Seattle 
Denver Minneapolis Tulsa 


New Orleans 








LINDE OXYGEN 


PREST-O-LITE ACETYLENE 


OXWELD APPARATUS AND SUPPLIES + UNION CARBIDE 








When writing Tuk Linpe Air Propucts ComPANny please mention The Petroleum Engineer = 4-1720 
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ovel Pump Station Manifold | 
is onl} 
crete ' 
By R. W. in pip 
SPARROWHAWK, - 
; elimin 
Oklahoma Pipe Line Co. consid 
lies 10 
sary, 
each 
desire 
* sible | 
Am 
valve: 
foot ¢ 
in an 
and 1 
Mo 
AST fall when it was zonta 
necessary for the Okla- of the 
homa Pipe Line Co. to a nol 
increase its station capacity at os 
Glenn Pool, Okla., the station’s ass Gok Sechnbiy cai dees. oy 
manifold system had to be re- -* 
built to care for additional capacity and more flexibility. To meet these conditions, the manifold shown in the - , 
Originally, the station received oil through three 8-inch isometric drawing was designed and built at a reasonable a 
lines from the Drumright station, located 35 miles to the cost. The suction and discharge lines for each unit are = 
west. It delivered crude through three 8-inch lines to Coun- laid parallel, reducing the crossing of these lines to a mini- Th 
cil Hill station, 36 miles to the southeast. Last year the mum. The manifold is simple in operation, free from re- cally 
Ajax Pipe Line Co. completed a double 10-inch line extend- verse bends, built to normal ditch depth, with the lines . 
ing from Glenn Pool station to Wood River, Ill. With and gates so spaced to afford freedom and accessibility for ~ 
these several lines through which various grades of crude repairs or maintenance. ; 1 
would be pumped, it was necessary to design a manifold The suction line on the emergency unit is tied into each 
permitting great flexibility in operation. It is frequently outgoing line. The station and manifold is belted with an = 
necessary to pump one grade of crude south to Council 18-inch suction line tied into the two station tanks to insure 
Hill station while receiving another grade from that station. the pumps filling when all units are in operation. With such 
At the same time oil would be received from the station to a manifold it is possible to pump to and receive from the 
the west while deliveries were made to the Ajax line run- same direction at the same time; and pump to and receive 
ning north. from a different direction at the same time. 
By properly setting 
the gates one grade of 
crude _ oil may be 
pumped from Council ‘ 





Hill to Glenn Pool. At 
the same time another 
grade of oil may be 
pumped south from 
Glenn Pool to Council 
Hill. While these 
streams are being han- 
dled, oil may be re- 
ceived from Drumright 
station to the west 
while deliveries are be- 
ing made to the Ajax 
lines. 

The advantage of 
having the emergency 
unit line tied into each 
of the outgoing lines is, 
in the event of a break 
the crippled line’ may 
be sucked out with the 
emergency unit without 
interfering with any of 


the other lines. 


. : . = : b 1 
Looking down the manifold at Glenn Pool station. by desi gni ng the 











«oid so that all lines would be at normal ditch depth, 
gene saving was made in construction costs. The pit 
_ three feet deep, requiring less excavating and con- 
he bers At such a depth it also brought about a saving 
- . and will hold maintenance cost at a low figure. 
ge ome the suction and discharge lines not only 
Poo numerous and troublesome cross-overs, but saved 
considerable in pipe cost. Its greatest advantage probably 
fies in the fact the lines are easier to strip whenever neces- 
sary, because they are not crowded together and crossing 
each other. It is also easier to anchor the lines whenever 
desired. Where the units in a station are similar it is pos- 
sible to lay these lines without any crossing whatever. ; 

Ample room is provided for tightening flanges, packing, 
valves or any other work. The entire assembly has four- 
foot centers, thus preventing crowding or cramped corners 
in any section of the manifold. It also facilitates cleaning 
and makes possible a closer inspection. 

Most of the gates on the risers have been set on a hori- 
zontal plane. This not only makes the opening or closing 
of the gates easier, because the gate wheels are located at 
4 normal height, but it is expected to reduce sand cutting 
to a great degree. These gates are on the discharge lines 
from the units and by being on a horizontal plane there is 
less chance of sand (which ordinarily would collect near 
the seat) cutting the valve discs or seat rings. It is also 
insurance against foreign material collecting in the valve 
seats and preventing a complete shutoff. 

The remainder of the gates have been flanged in verti- 
cally. Plug valves have been put in on the discharge barrels 
at the south end of the manifold. The check valves are 
just inside the manifold building on the discharge lines. 
~ The station is surrounded by an 18-inch suction belt line. 
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This line was built to prevent starving any one unit when- 
ever several units were receiving their suction from this 
line. 

In addition, each of the two working tanks is connected 
to the manifold by a 10-inch suction line. thus permitting 
the handling of two different grades of crude from station 
storage. These tanks are also tied into the manifold with 
a 10-inch filling line, which permits the receiving and deliv- 
ering two different grades of oil at the same time in the 
same direction. 

The suction and discharge barrels were measured and 
the openings in the pipe for the fittings were marked. A 
welder with a cutting torch made the cuts. When the mani- 
fold was ready for assembly the risers were tack welded in 
place and the flanges bolted together. At the same time the 
barrels were leveled as the flanges were tightened. This 
not only insured having the parts in alignment but in effect 
made a jig to prevent warping during welding. 

The manifold is supported on the floor by cast iron 
pedestals, especially designed for the job. These are 
grouted into the concrete floor and make the assembly 
rigid. ‘The pedestals are cast in halves, the top half de- 
signed to fit the curve of the pipe. A half bolt hole was 
made in the center of each half and as this is tightened it 
brings the pedestal rigidly against the bottom of the pipe 
it is supporting. 

Each gate is numbered but the simplicity of design makes 
it easy for an operator familiar with the manifold to see 
which gates are to be opened or closed for varying condi- 
tions. The floor is painted a battleship gray as is the piping 
and valves. The gate wheels are all painted black and the 
walls from the water table up are painted gray to improve 
natural lighting. 














Diagrammatic sketch of manifold at 
Glenn Pool station. 
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Chemical Research and Its 


Contributions to Refining 


r>INEER, MIDYEAR, 1931 


Progress 


By DR. A. E. DUNSTAN, 
Anglo Persian Oil Co. 


O MORE striking example of the truism that “Mod- 
ern industry is applied science” could be cited than 
the petroleum industry of today. Petroleum has 
such an essential of civilization that everyone is 
now aware how closely the various branches of science 
bear on the winning, refining and utilization of oil. 
Geology plays its part in the locating of an oil field; 
engineering, in the production, refining and utilization of 
the products; physics, entomology and biology, in the prep- 
aration of special derivatives; 


~ 


become 


while chemistry finds con- 


ficiently far out to avoid the inevitable restrictions which 
limit the activities of an establishment of this nature jn me 
urban district. 

The locality chosen was Sunbury-on-Thames, eighteen 
miles west of London, and during the war period a large 
private house, “Meadhurst,” was secured and converted into 
a research laboratory devoted mainly to the discovery of 
methods for the most effective utilization of petroleum as 
a source of explosives and power. 

sy 1919 the value of the research department had become 





























stant application at so thoroughly appre. 
every stage. — - ciated that a site of 
At a very early pe- ” . anaes f Six acres adjacent to 
riod in the develop- e a y “Meadhurst” was ac- 
ment of the Anglo- sia —e quired, and upon it 
Persian Oil Company, i= fl has been gradually de. 
the directors realized : ‘ veloped a_ research 
that only by intensive a . station that compares 
research on the many oa =z favorably in size, 
problems, chemical, : 7 equipment and staff 
refining, engineering, - , with other organiza- 
geological and physi- ~~ SS Oe ; tions of similar na- 
cal, which were in- 4 4 ture, and which has 
volved, could their i A, gained a_ reputation, 
raw material be pro- B both at home and 
duced and converted abroad, not only for 
with the fullest effi- its main functions, but 
ciency into products also for its contribu- 
of the highest grade . : tions to pure scientific 
and maximum suita- ap research. 
bility for their spe- eX me It will be readily 
cific purposes. The ag . realized that the na- 
decision to establish a ae - ture of the research 
research station was work and other scien- 
taken in 1915, but, tific investigations re- 
owing to the exigen- quired by such a great 
cies of the time, only 


a nucleus establish- 
ment was maintained 
until the war had ended. Nevertheless a large amount of 
extremely important research work on problems connected 
with the utilization of petroleum as a “munition of war” 
was done during this time in close collaboration with the 
Fighting and Munitions Services. 

The selection of a suitable site for the research station 
demanded careful consideration. Proximity to the great 
refinery at Llandarcy, near Swansea, offered certain advan- 
tages in affording ready supplies of material and enabling 
close touch to be kept with the chemical and operating staff 
of the refinery. It was, however, realized to be essential that 
the research staff should be in the closest personal contact, 
not only with the nerve center of the company’s organiza- 
tion at Britannic House, but also with the most recent de- 
velopments of scientific thought and activity, the most emi- 
nent of scientific societies and the most complete and 
up-to-date of scientific and technical reference libraries. In 
these respects London leads the world, and it was therefore 
decided to establish the department near London, but suf- 


A test engine for lubricating oil research. 


organization as_ the 
Anglo - Persian Oil 
Company and its as- 
sociates, must cover a very varied range. With this impor- 
tant aspect of the work in mind, the station was laid out 
as a group of separate buildings, each of which was designed 
and equipped for a specific type of work, ranging from pure 
chemical research on the individual chemical substances pres- 
ent in petroleum and pure physical research on the theory 
of lubrication, to the complete refining of crude oil on the 
one-ton scale, and the very detailed examination of the prod- 
ucts in various types of internal combustion engines. _ 

The chemical laboratories, with the library, drawing 
office and engineering shop, constitute the central block 
of buildings. Attached to the main laboratory are several 
smaller rooms which can be allocated for specific purposes, 
such as a dark room for photometric tests, and a “sunlight 
are” room in which the chemical effects of sunlight can be 
simulated. In this laboratory new ideas, new materials and 
new processes can be tried out on the test-tube scale before 
translating them to the larger scale in the experimental 
refinery. 
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The analytical laboratory forms an important annex to 
in laboratory. To this section comes a constant 
” ge samples of the crude oil from Persia, Iraq and 
SF aan of production, and of petrols, kerosenes, fuel 
weg sel oils, and lubricants, taken both at the refinery 
- sie again at the distributing centers of the British 
sslea Company. In this way any variation from the 
normal standard of quality is at once detected and the cause 
traced. Specimens of oil, water, gas and mineral deposits 
sent home for examination by the company’s geologists are 
also analyzed here. ; 

In addition, careful analytical control and record is kept 
of the quality of such items as refining chemicals, water and 
water-softening components, building materials, steels and 
other alloys, paints, enamels and the hundred-and-one mis- 
cellaneous articles which are used by other departments of 
the company and by the various associated companies. An 
important phase of this work is the development of improved 
or new methods of analysis, and several analytical methods 
worked out in this laboratory have been subsequently adopted 
officially as British Standard Methods. 

The library is, of course, an essential adjunct to a re- 
search department not only for its works of reference but 
also as a means of keeping in close touch with the most 
recent developments of the industry. All the important sci- 
entific and technical journals are available, and an effective 
system of abstracting and card-indexing adds greatly to the 
accessibility of information. 

The engineering shop, which adjoins the chemical labo- 
ratories, is a well-equipped building with ample facilities 
for constructing and handling the various pieces of plant 
which are necessary for the larger scale investigations. 

The experimental refinery is the largest building on the 
site, and it is possible here to translate the laboratory experi- 
ments, with ounces of material in glass apparatus to the 
hundredweight scale in steel plants, which is in turn a small- 
scale replica of the still larger units of the refineries. 

This method of developing new industrial processes from 
the laboratory scale through intermediate stages before they 
ultimately reach the full scale of production, is generally 
accepted as the most efficient and most informative mode 
of progression, for it ensures the solution of the many inev- 
itable difficulties, and gives the personnel the necessary 
experience and technique with the minimum of expendi- 
ture of material, money and time. With the knowledge 
acquired in the intermediate-scale plant the final full-scale 
units can be designed with far greater certainty of success, 
and meanwhile, a skilled operating staff can be trained. 

One section of the experimental refinery—the still house 
—contains a number of oil-fired stills of graded capacity 
from one ton downwards. Some of these are designed for 
working under high vacuum and are therefore suitable for 
the distillation of lubricating oils. 


gama, 


Zz 





Adjacent to the still house is a battery of washers which 
can be operated either continuously or discontinuously by 
suitable adjustment of the pipe and valve system. In these 
washers the necessary chemical treatment can be given to 
the unrefined distillates produced by the stills in order to 
eliminate those impurities which are deleterious to the fin- 
ished products. 


Beyond this washery is the lubricating oil and wax sec- 
tion, equipped with refrigerating plant and filter presses for 
the production of these important petro!eum derivatives. 
A complete Edeleanu unit for the refining of oil by liquid 
sulphur dioxide is also erected in this section. 


It is, therefore, possible, after a preliminary examination 
in the laboratory, to distill a relatively large quantity of any 
new crude oil and to prepare from it all the main derivatives, 
in a refined condition, on a scale which closely resembles 
refinery conditions and which is of greater guidance than 
a laboratory test alone could be. 

The power house contains a 40-hp. Diesel engine which 
not only generates the electric power used by the research 
department, but which can be used for investigations on 
Diesel fuels and on lubricating oils. The switchboard is 
constructed in separate panels so that the power consumption 
of any unit of plant can be controlled and measured inde- 
pendently. An accumulator battery, a steam-driven dynamo 
and a motor-generator set provide alternative sources of elec- 
tric power at convenient voltages. 

The boiler house contains the oil-fired boilers which sup- 
ply the stills and laboratory with steam. In this building 
is also the machinery for supplying vacuum and compressed 
air as general services. 

The experimental house is suitably equipped for any type 
of chemical or engineering research which cannot conven- 
iently be done in the other buildings. Research on natural 
gas and on the cracking of heavy oils is in progress in 
this building. It also houses a small-scale continuous high 
vacuum still which has served as the model for a large 
refinery unit. This still is of the pipe-heater and fractionat- 
ing-column type, so designed that crude or fuel oil can be 
supplied continuously to the pipe-heater which is enclosed in 
a gas-fired furnace, while the fractionating column yields 
continuously a residuum pitch, and heavy, medium and light 
lubricating oils. By a complex system of pyrometers and 
electrically-heated windings each section of the column can 
be kept at a definite temperature, and very complete in- 
formation can be obtained as to the necessary conditions 
for the production of any desired distillate. The whole 
unit can be operated at pressures down to one or two milli- 
meters of mercury. 


This section also contains experimental plant for the 
determination of data essential for the design of full-scale 





Engineering work shop, Sunbury. 
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engineering units. Information as to specific and latent heats, 
heat transfer in pipes and fractionating columns, insulating 
materials, furnace design, pumps for special purposes, pre- 
vention of corrosion and similar refinery problems, is in con- 
stant request and involves research and apparatus of a highly 


specialized nature. 
The Fuel Research Laboratory 


Since the ultimate destiny of most petroleum products 
is to generate power by combustion, one of the most im- 
portant sections of the department is concerned with testing 
the behavior of light and heavy fuels in explosion and in 
Diesel engines. A special laboratory has therefore been 
equipped with a wide range of engines of various types, 
each provided with the necessary instruments for recording 
and controlling its operation. 

The laboratory is divided into three sections in which 
are housed research engines, commercial engines and Diesel 
engines respectively. 

The first type are small single-cylinder units which have 
been designed at Sunbury in co-operation with Messrs. 
Armstrong-Whitworth, and are used principally for re- 
searches on motor fuels. 

They are fitted with variable compression cylinder heads, 
adjustable controls for speed, load, fuel, air supply and 
operating temperature, with automatic detonation and ac- 
celeration recorders, and even with transparent silica 
windows in the cylinder so that the flame of the explosion 
can be photographed. They thus represent the very latest 
development in the design of engines for research purposes. 
These engines can also be used for routine tests of spirits 
and their sensitivity is such that any change in fuel quality 
can be immediately detected. 

Replicas of these engines, previously calibrated against 
the standard engine, have been erected at the company’s 
various refineries so that each refinery can maanufacture a 
petrol of identical anti-knock rating. 

For special work certain of these engines are modified in 
detail. One, used for special racing fuels, can be used at 
compression ratios up to 14 to 1. Another, used for examin- 
ing aircraft fuels, is jacketed with ethylene glycol so that it 
can be operated at temperatures common to air-cooled 
engines. 

While engines specially designed for test purposes are 
essential for the true determination of certain important 
features of quality in engine fuels, it is also necessary to 
keep continually in touch with developments in engine design 
affect the The 


laboratory is therefore equipped with several modern types of 


which may fuel situation. fuel research 
multi-cylinder car and lorry engines and with the auxiliary 
equipment necessary for carrying out long period tests in 
connection with fuels and lubricating oils. Measurements 
can be taken to determine engine friction under any con- 
ditions of working, and also to compare ease of starting 
and acceleration and to co-ordinate these with the spirits 
under test and with the carburetion and distribution systems 
employed. 

The Diesel engine section contains a variety of Diesel 


engines including the cold starting selid injection type, the 


hot bulb type and two-cycle and four-cycle high-speed e 


gines. Special auxiliary equipment such 


’ : : aS centrifuges for 
cleaning fuel, high prcomre canmets - testing sprayer 
action and Farnboro indicators for taking indicator cards jg 
also installed. 

The chemical laboratory included in the research station 
is available for the analysis of fuels and lubricating oils 
and contains the most up-to-date equipment necessary for 
their physical and chemical examination. 

The facilities provided for dealing with problems of fuel 
quality and its relation to engine design has proved to be 
a means of helping to establish a close co-operation between 
the engine designer and fuel producer. The engine de. 
signers have here a means of obtaining first-hand knowledge 
of matters relating to fuel and, just as the fuel producers 
profit by the study of development in engine design, g 
also the engine designers cannot fail to derive benefit by a 
closer knowledge of fuel problems and of the methods em- 
ployed by the producers to test the quality of their prodyet 
under actual engine conditions. 

In addition to its functions as a research station for the 
purposes previously outlined, as an analytical laboratory, 
and as a source of information on all scientific matters 
which come within the company’s purview, this center plays 
an important part in the training of the company’s chemical 
and chemical engineering staff. The closest contact is main- 
tained between the research station and the chemical labora- 
tories at the Persian and Iraq oil fields and the various 
refineries. 

Sometimes a problem must be investigated at the oil 
Sunbury has been 
in close collabora- 
tion with the main research station and staffed by chemists 


field and, therefore, an “extension” of 


installed at Masjid-i-Sulaiman working 


who have been members of the Sunbury staff. ‘ 

Members of the research staff frequently visit the com- 
pany’s refineries and fields in connection with specific prob- 
lems, while chemists from the other centers are at regular 
intervals attached to Sunbury for a period. Furthermore, 
chemical recruits generally spend several months in training 
at Sunbury before passing out to the refineries or the oil 
fields. 

This system results in a continuous exchange of ideas and 
viewpoints and a personal acquaintance with colleagues, 
which add greatly to the esprit de corps and efficiency of the 
company’s chemical service. 

In addition, a general chemical conference, attended by 
representatives from every center of the company’s activities, 
is held each year, at which the current and future programs 
of development and research are discussed. 

Although the activities of the research department afe 
naturally mainly directed to the particular service of the 
company, a considerable amount of valuable fundamental 
research is also carried out, the results of which are published 
as a contribution to the world’s scientific knowledge. Further- 
more, the senior members of the staff are associated with the 
activities of scientific committees of various Government 
departments and in this way are able to apply their knowl 


edge and experience for general benefit. 
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IMPROVED Rig Cellar and 
.. Foundation Construction Job 


IL field rig cellars entirely clear of obstructions and 

river-bed rig foundations completed at considerable 

savings are the features of several very interesting 
construction jobs recently completed by the Indian Terri- 
tory Illuminating Oil Company. 

The company has succeeded in building a cellar that is free 
of timber bracing for sill support, thus eliminating a fire 
hazard, and leaving the cellar free from obstructive mate- 
rial, which gives work- 


structed by a different method from the general Practice 
A considerable cost expenditure has been saved by the 


company because of 


ing. 


reduced erection 
The general practice in building rig foundations 


Cost and  salvag. 


in the area has been to build large wooden boxes and 
lower these into the excavation as piling to withhold the 


cavey formation. 


Salvability of material used has been secured by the 





men more room for per- 
forming cellar duties and H 
lessens the danger of an HH 
injury. This is a very 
important development 
especially in high-pres- 
sure areas, where large, 
elaborate systems of con- 


trol gates are necessarily PILING FI, 
installed, and where wild ane tar = L 
wells and fire are more — 
likely. 


In each corner of the 
cellar a 12'%-inch diam- 
eter pipe has been driven 
about 35 or 40 feet into 
the ground. The forma- 
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Cross-section stretch of the cellar construction. 








tion, naturally collected 
in driving the pipe, has been drilled out and the pipe filled 
with concrete. Across the top of these pipes 18-inch I-beams 
have been set to support the crown sill of the rig. This 
method of construction has left the entire center of the 
cellar free from the usual large pieces of timbers. The 
entire cellar, including walls, floor and walkways is built 
of concrete. 

Construction of oil field rig foundations in areas that 
do not have solid surface formations is difficult and usu- 
ally expensive. This has been true in the district abut- 
ting the quick-sand banks of the Canadian River in the 
north end of the Oklahoma City field. The Indian Terri- 
tory’s new rig foundations in this district have been con- 


I. T. I. O. Co. by bolt. 
ing the pilings and con- 
crete forms. After they 
have been Salvaged 
Irom one location, the 
company can use them 
in building other sim 
ilar foundations. This 
plan of rig foundation 
construction was firs 
used on the company’s 
M. K. T. lease B well 
No. 1, and since has been 
used at several other 
drilling sites. The work 
has been under the super- 
vision of Paul Walleck, 
head of the construction 
department. 


The piling necessary to keep the sand from caving in has 
been made from 1x12-inch planks. Three of these planks are 
overlapped, giving the piling a thickness of three inches. The 
ends of the planks are so placed that they are not at the 
same point, greatly strengthening the piling. The piling has 
been driven into the ground about 20 feet, or until a solid 


formation is encountered. 


Pneumatic tools have been used to 


drive the piling. A pipe whaler was set on the inner side 


of the piling. 


After excavating the dirt from the center of 


the enclosure formed by the piling, concrete forms were 


set and the concrete poured. 


As soon 


as the concrete 


hardened the company salvaged the material it could and 
started construction of the derrick. 
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“ UR BIG MAIN ENGI ES 
A large-diameter dis -Shegen 
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: convertible vertical engine. 

the Every part subject to heat, 

+ friction, stress and strain is 

it heavily fortified against 

m- trouble. It » wise to choose 
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eee Progress im... 


STANDARD CABLE Tool 


DrILLING 


TANDARD cable tool equipment has been vastly im- 
proved in recent years. Drilling a hole today with 

cable tools to 7000 feet is accomplished with as little 
difficulty as a 2000-foot hole was a decade ago. 

Much of this improvement is attributed to the co-opera- 
yes 
Steel derricks of ample strength for drill- 
ing to 10,000 feet are available. 


tive work done by A. standardization committees and 
manufacturers. 
Rig irons are constructed 
sturdy enough to meet the rigid requirements that deep 
drilling demands. Modern cable tool drilling operations 
have been speeded up by the use of sand reels of improved 
design. Those of the more modern type are mounted on 


roller bearings, have a chain drive and are equipped 
with efficient brakes and clutches. 

Crown blocks are fitted with accurately machined steel 
sheaves mounted on roller bearings. Improved lubrication 
systems for crown pulleys have eliminated much wear and 
consequent misalignment. This latter factor, coupled with 
the better grade material and more accurate machining of 
sheave grooves, has lengthened the life of drilling lines. 

Steel drilling lines have been improved and the material 
and construction have kept pace with the increased demands 
of deep drilling. 

Another item of surface equipment that has been designed 
to meet heavy drilling conditions and has coritributed much 
to efficient cable tool drilling operations is the steel rig 
front. These stand up under heavy loads with a minimum 
of rig maintenance. 

Notable progress has been made in drilling tools. Metal 
lurgical study of alloy 
steels to meet the field 
requirements has gone 


drill- 


ing bits of today used 


on apace. The 


in deep holes are of 


materials that will 


stand up under the 


most severe drilling 


conditions and give 


greater footage than 
was ever thought pos- 


sible a few years ago. 











PRACTICE 


Cable tool coring bits have been improved jn design 
the point that good cores are obtainable in almost any type 
of formation encountered. This has been one of the ns 
valuable adjuncts of cable tools that has been developed 
In the Bradford field, Pennsylvania, their use has becom 
general in coring operations, the latter being standard prac. 
tice in connection with development operations for Water 
flooding. 

Engines for cable tool drilling are more rugged in design 
and have wider ranges of speed, hence have greater flexibil 
ity to meet the more exacting duties required in modern-day 
drilling operations. Internal combustion engines of the hori 
zontal type are now available in speeds up to 450 r, p. m, 


It is through refinement in design, efficient lubrication 


systems, anti-friction bearings, the use of the best ma. 
terials available and the reliability of this type of prime 
mover that has given it a place of increasing importance in 
standard cable tool drilling practice. 

With the opening up of 
New 


deep gas production in the 
New 
York, impetus has been given to the further adoption oi 


York-Pennsylvania region near Corning, 


modern standard cable tool practice. 

In this field the hard, cavernous limestone rock encour- 
tered at respectable depths makes the standard cable tool 
system especially desirable. Also in the Western Kansas, 


notably around McPherson, modern standard cable tool 


methods are employed to advantage. 


i 


Many deep tests 
with rings equipped 
to go to 10,000 feet 
if necessary are dril- 
ing in different parts 
of the country. 
These facts indicate 
that standard cable 
tool drilling practice 
has kept abreast of 
the times and still has 
an essential place it 
oil field development. 


—— 


— Py 





Cable tools cleaning out a Wilcox sand well in the Seminole, Okla., field. 
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Progress . er 


Slush Pump Pressure 
Measurements — - 


1 developing data 
‘for the study of the 
effect of slush cir- 
culation on d r illi ng 
progress and circulation 
equipment we CO im , 
face to face with the 
problem of measuring 
slush pump pressures. 


Pressure gauges were 
‘nstalled on some of the 
first slush pumps ever 
to be used in connec- . 
tion with drilling water and oil wells by the rotary system. 
The type of pump used for drilling has been used for other 
purposes and had been equipped with gauges to indicate the 
pressure at which they were operating. It was only natural 
then that the first rotary slush pumps should have been 
equipped with pump gauges. The early operator soon found 
that it was a different problem to measure the pressure in 
pumps handling mud fluid than it had been under other 
conditions. The small pumps then in use had to be operated 
at very high speeds which set up such violent pressure pul- 
sations that a gauge was soon rendered useless. The manner 
in setting up the pumps in those and subsequent days pro- 
vided no method of tying them down so that the mechanical 
vibration was almost as bad. The last, and perhaps the 
greatest difficulty in measuring the pressure in those pumps, 
and the same problem exists today, is that of keeping the 
mud and sand out of the gauge. Once mud enters the 
gauge it becomes hard, not only rendering the gauge use- 
less for the job, but entirely ruining the pressure element. 
New devices have been developed which overcome these 
difficulties and perfect indications and records of pump 
pressures can be obtained. 

The antiquity of slush pump gauges is mentioned with 





By E. L. DECKER! + 


some authority and is illustrated with a photograph from 
Frosty Martin’s collection of old-time oil field scenes, Fig. 1. 
On the manifold of the pump is a 200-pound pressure gauge. 
This rig was set up in the spring of 1900—now 31 years 
ago. The two pumps were Smithvales, size 10-6-10, slightly 
larger than the present day boiler-feed pump. Perhaps the 
circulating system of that rig was more modern than the 
balance of the equipment. It will be noticed that the casing 
line is Manila. The rotary table weighed the staggering 
sum of 650 pounds. 

Casing lines and rotary tables have no bearing on the 
measurement of slush pump pressures, but serve to illus- 
trate that even in the earliest days of rotary, operators had 
the idea of measuring the pressures which their pumps were 
putting up. Certainly these little fellows could not put up 
very much pressure, but it was enough to cause the designer 
of the rig to want to know at just what pressure they were 
operating. 

The gauge shown in this installation, as well as gauges 
used on other installations before and after this, did not stand 
up long. It is for this reason that slush pumps have been 
operated for years without pressure gauges. Without the 
aid of gauges little information has been compiled and very 
little study has been given the 
effects of pressure and circula- 


























== ———— ————— ——————————————— = 











tion on drilling. There are few 
cases in modern industry where 
pumps of any kind have been 
operated at such pressures as 


those encountered in rotary 
drilling where gauges have 


been used so sparingly. 

With deeper drilling, larger 
and stronger pumps became 
In sections where 
much of the hole was made 
with rock bits it was found 
that large amounts of fluid 
were required to keep the 
cutters clean and faster prog- 
ress resulted. Naturally then, 
greater volumes result in 
higher normal operating pres- 
sures, and that trend has con- 
tinued upward until today we 
have pumps that are tested to 
withstand pressures up to 6,000 
pounds per square 
sizes up to 16x8x24. In some 
sections an operator whose 
pumps have a stroke of less 
than 20 inches and are oper- 
ated with less than 300 pounds 
steam pressure is a back num- 


necessary. 


inch, in 








Figure 1, 


This picture of a rotary rig was taken 31 years ago at Angleton, Texas. Notice the pressure gauge 
on the pump manifold, Manila casing line, small rotary table, etc. 


ber. Such pumps put out tre- 


' Martin-Decker Corp. 
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mendous amounts of fluid and in most cases at pressures 
that would have run the old-time roughnecks and drillers 
off the rig floor had they known the actual pressure. 

The pump accessories and fittings used in the hook-ups 
of yesterday certainly would not stand the pressures of 
today. In the Oklahoma City field, for example, we have 
found the normal operating pressure of slush pumps when 
circulating through 6-inch drill pipe to be between 600 and 
750 pounds; when 4-inch drill stem is used the pressures 
run up between 1,050 and 1,200 pounds; when on 3-inch 
between 1,300 and 1,500 pounds, and under conditions of 
caving holes or plugged bits we may expect most any 
pressure. 

We refer particularly to one case where the pressure 
amounted to nearly 1,500 pounds on a 6-inch drill pipe job 
before it was decided to pull out with the plugged bit and 
attending wet job. We have recently witnessed attempts 
to regain circulation where the capacity of a 3,000-pound 
pressure gauge was insufficient. 

During the Santa Fe drilling program 
normal pressures ran up to approximately 1,000 pounds with 
24-inch and 3- 
inch drill pipe. 
Little pressure in- 
formation 
tainable there, 
however, as_ there 
were but few rigs 
equipped with 
pump gauges and 
none, to our knowl- 
edge, with re- 
Normal 
pressures at Bel - 
ridge and Kettle- 
man Hills do not 
ordinarily approach 
those at Oklahoma 
City, but certainly 
there are many 
times where ex- 
tremely high 
ranges must be put 
up to overcome the 
many difficulties 
encountered there. 


Springs deep 


was ob- 


corders. 








or sang his songs, unconsciously analyzing from this rhytt 
S rhythm 


A slowing down of the pump in 

certain manner meant the balling up of his bit with r * 
m * ‘a Sticky 
formation, and another slowing up process me; ) 


circulating conditions. 


int lowering 


: : replacing the usual 
rhythm meant an air leak in the suction or " 


of steam pressure; an irregular sound 
| Sassy forma. 
tions or a pump valve that had gone bad. A sudden incgbegs 
in the speed indicated a twist-off, a blown out connection 
a gasket, etc. | 

With the increasing use of internal combustion engine 
and electric motors as prime movers for pumps, dtiving 
through various types of belts and gears, the driller . 
been robbed of the old familiar bark of the steam exhaust 
and so, therefore, is left more or less in the dark as to the 
conditions under which his pump is operating. This is also 
true, even with steam pumps in a great many localities as 
it is becoming more and more the practice to instal] the 
pumps by themselves in a special pump house, which jg 
usually set some distance from the rig. In Kettleman Hills 
where most locations are made on hillsides, the pumps ra 
located considerably below the derrick floor and with the 
rig housed in and 
the constant noise 
of the rotary, it is 
impossible to get 
an idea of pump 
action from the ex- 
haust. 

The driller then 
should, by all 
means, have a good 
reliable pump pres- 





sure gauge in front 
of him. He will be 
guided to a great 
extent in drilling 
by this gauge. 
Pump conditions 
not otherwise 
known to him will 
always be visible: 
Bad pump valves, 
worn piston rub- 
bers and liners are 
seen through the 
gauge. Leaky lines, 





Having witnessed 
the result of one 
pump failure at 
high pressure 
which was at the cost of one life and permanent injury to 
another person, we feel that the safety factor alone would 
require a reliable gauge to keep the crew in constant touch 
with pump operations. 

Frequent failures of pumps, pipe valves and fittings, and 
rotary hose have caused the development and use of much 
heavier and stronger material for all such parts. lorged 
steel, bronze and cast steel alloys of greater strength have, 
to a large extent, replaced cast iron and ordinary cast steel 
in pump valves, gates and stop-cocks. Rotary hose built up 
of rubber and inter-bedded with many layers of fabric and 
steel wire, and flexible steel rotary hose, withstand pressures 
today that the old-time hose could not hold. Sturdier hose 
clamps, high-pressure pipe and pipe fittings, and special 
pump pistons, all ‘assist in controlling today’s pressures. 

Drillers for years have depended upon the exhaust of the 
pump as an indication of pump operation. While this noise 
was nerve-racking to the bystander, it produced rhythm for 
the driller and was often the tempo to which he hummed 


Some of the gauges used on a modern rotary rig. Top—Weight indicator and recorder. Bye ts 
Bottom—Pump gauge and recorder in the Oklahoma City field. are 


gauge, even though 
the pump is located 
No question can be 
raised about a twist-off as it will be shown instantly at the 
pump gauge. Plugged bits also show up right now and the 


fittings and gaskets 
shown on the 


at considerable distance from the rig. 


gauge may be the means of knocking out the plug without 


blowing up a hose, as so often happens. 
Cut-out which are frequent with the high 
pressures of today, are visible through the pump gauge. 


tor )] joints, 


We recall from a recent experience the installation of a 
slush pump gauge unit on a well in Oklahoma City. The 
unit was installed at the base of the standpipe on the derrick 
floor. Fluid was carried from the pumps to this point in 
the circulation system through about 25 feet of 3-inch pipe 
in which was fitted 12 ells and tees, making twelve right- 
angle turns. Another and unit were installed. at 
the pump itself. Comparison of the pressures at the two 
points disclosed a pressure drop of over 150 pounds in this 
short he circulating pressure was 650 pounds 
at the standpipe. The result of this test makes plain to 
the practical man the advisability of eliminating angles as 


gauge 


distance. 
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HUMIDITY COMPENSATOR FOR 

CHART—A utomatically compensates for 

possible errors caused by paper ex- 
pansion and _ contraction. 
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The Ne Cw br OWN 





POSITIVE NON-SLIP DRIVING 


CLI 'TCH— Rugged, ; positiz e and sim- 
ple. Entire mechanism on swinging 


frame. Note also chart reroll. 





The new Brown Potentiometer Pyrometer was developed by 
years of research to meet a definite industrial need. It is pri- 
marily an industrial instrument, designed for service under 
severe plant conditions, yet it has the highest accuracy. 





Fifty-five features new in potentiometer pyrometers are em- Pe SSA ER 
DOOR HANDLE WITH LOCK AND 


| bodied in its design. Many of these features are vital to greater KEY FOR USE IF DESIRED, ALSO 
° ° ° OUTSIDE CONTROL SETTING— 
| accuracy in temperature measurement. Get full information Control temperature set by external knob. 


in CATALOG No. 1101. 








THE Brown INSTRUMENT COMPANY 
4475 Wayne Ave., Philadelphia, Pa. q 
EXTRA WIDE (12°) CHART gives 
Branches in 22 principal cities close temperature readings 


TOT Moya biel ait adel y aaa. 


Brings Laboratory Accuracy to [ndustry 
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much as possible, permit- 
ting more efficient pump 
operation. 

It has only been in re- 
cent years that the drilling 
departments saw any bene- 
fits in charts. True, the 
value of charts was not 
realized; further no in- 
struments had been devel- 
oped which would make a 
record of rig operations. 
Since the advent of the 
weight indicator many 
concerns are taking rec- 
ords on everything possi- 
ble. Therefore, with a 
reliable pump gauge, gauge 
protector, and _ pulsation 
dampener, these concerns 


Ol 


Figure 3. At 6:00 p. m. a 


This clearly illustrates what effect a twist-off will have on a pump 
gauge 


Figure 7. 





Ol \\ 


Shows at what time a “pressure 
device was run, also tells the driller when it had operated. 
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The gradual pressure drop from 7:45 a. m. to 11 a. m 


Figure 5. 
caused the 


100-pound pressure drop occurred. 
driller to look 


shown 


Tits 
WIN Hate 
ain 


ih, 
WE a 


MUI 
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Us 


ily 
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Mth 


wi 


tripped” straight hole 


on a 


trouble. 


are naturally taking te. 
ords of pump Pressures 
hese charts permit the 
study of cir 
ditions. — ‘ia 
Life of Pump parts 
rotary hose, etc., is a mat. 
ter of record with the 
charts at hand. Coupled 
with a stroke Counter, the 
exact work done js shown 
Failures of equipment can 
be checked, showing at 
what pressure it failed, and 
the time of failure. 
cuttings “here ‘cassette 
bit. The plug was knocked = 
at 3:30 a. m. 9:45 a, M. to 12 


shows 1450 pounds was 
break circulation on josan 


plugged bit. This time a wet 
10° job was Pulled, 


uh 


’ 

s8thit 
seaaes Ht 

Wiis 
TTT 





Two cut out tool joints 
in Figure 4 were the result. 


| 


“ ; k 
Figure 8. A chart taken by a recorder fitted with an 8-hour clo 
“squeeze’”’ cement job 
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<4 NATURAL GASOLINE SURVpy 





of East Texas 


By F. M. NEELY, General Supt., Crosbie and Moran, Inc. 


N ORDER to determine the feasibility of locating a nat- 
| ural gasoline plant in the East Texas field, a survey 

was made recently by the writer to determine the gas 
conditions existing there. Tests were made on wells within 
a three-mi‘e radius of Kilgore. 

The results of some of these tests are shown below. They 
are representative of the whole area surveyed. 

The gasoline recovered at 60 degrees F. from the first 
test had an 88.5 A. P. I. gravity and showed a 52 per cent 
weathering loss, indicating a high propane and butane con- 
tent. A conservative estimate indicates about 275 cubic 
feet of gas per bar- 
rel of oil in this area. 
Many wells were shut 
in at the time the test 
was made. The wells 
farther north showed 
a higher pressure. 

The oil comes out 
of the we'l at a tem- 


cates that there is about 50,000,000 cubic feet of gas per 
day available in the area surveyed. The average net gaso- 
line content is 2.5 gal. per M. cu. ft. The gas is sweet ang 
the gasoline would not require chemical treatment. 

The conditions for building a gasoline plant are yery 
satisfactory. The wells are close together. Railroad faci 
ities are available for shipping the gasoline. Water is plen. 
tiful. Some of the disadvantages are that there is no native 
rock in the area, and, due to the large number of operators 
metering equipment would be somewhat costly. The rea 
sons, however, that no gasoline plants have been op. 

structed in this field 
are entirely economic. 
The present low prices 
for natural gasoline 
would not justify an 
investment for a plant, 
Proration in the field 





consequently the va- 
pors from the receiv- 
ing tanks are very 
rich in gasoline and 
copious in volume. A 
test on one of the 
tanks showed a gross 
content of 6.80 gal. 
per M., and a net of 
4.50 gal. per M. The 
high temperature of 
the oil is indicative 
of salt water; how- 


perature between 120 “£4 
and 135 degrees F., T < 


ever, some producers 
claim that it is due to 
the friction from 
flowing through a 
2'4-inch tubing. 

The survey indi- 


First Test 


Trap pressure..... 30 Ib. per sq.in. 
Well pressure 180 lb. per sq in. 
(Gasoline content, gross 4.80 gal. per M. 
Gasoline content, net 2.30 gal. per M. 
Volume of gas . 900,000 cu. ft. per da. 


Second Test 





™ may prove to be an 
Poa added hindrance, since 
-- - the flow of the wells 


would be very irregu- 
lar, thus making plant 
operations difficult. 


Tulsa-type equipment—dis- 
tillation unit, Crosbie & 
Moran, Konawa plant. 


Third Test 


Trap pressure 15 Ib. per_sq. m. 
Well pressure 180 Ib. per sq. in. 
Gasoline content, gross 4.40 gal. per M. 
(;asoline content, net 2.60 gal. per M. 
Volume of gas 6,000,000 cu. ft. per da. 
Producing 3,000 bbl. per da. 


Fourth Test 


Trap pressure 30 Ib. per sq 1n. ‘Trap pressure 60 Ib. per sq in. 
Well pressure 300 Ib. per sq. in. Well pressure 180 Ib. per sq in. 
Gasoline content, gross 3.20 gal. per M. Gasoline content, gross 4.20 gal. per M. 
Gasoline content, net 1.50 gal. per M. Gasoline content, net 2.60 gal. per M. 
Producing approximately 15,000 bbl. per da. Volume of gas 260,000 cu. ft. per da. 
Fifth Test 
Trap pressure. 30 Ib. per sq. in. Gasoline content, net 2.20) gal. per M. 
Well pressure 150 Ib. per sq. in. Volume of gas 500,000 cu. ft. per da. 


Gasoline content, gross 4.60 gal. per M. 
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O.1.W. HEAVY DUTY DRILL 
ING AND PUMPING SADDLE 





























The O.1.W. heavy duty saddle fills all requirements for 
drilling or pumping deep wells where heavy loads are 
encountered. No load is too heavy or service too severe 
to prevent it giving efficient and reliable service. 


The saddle and trunion are cast in one piece from 
machine quality semi-steel. The base is from the same 
material and generously proportioned to provide an 
ample oil reservoir of one gallon capacity. The trunion, 
which is six and one-half inches in diameter and twenty- 
two inches long, operates in a bath of oil on a removable 
babbitt (or bronze, if desired) bearing the full length of 
the trunion. The side thrust is controlled by a projection 
on the base at each end of the trunion, which, with the 


lower part of the bearing, are continually submerged in 
oil, providing positive lubrication of all wearing surfaces. 
Caps over each end of the trunion keep dirt and water 
out of the oil. 


The O.1.W. heavy duty saddle has two and one-half 
times more bearing surface than ordinary saddles. This 
not only insures longer wear under heavy loads but holds 
the walking beam steady, reducing side sway and vibra- 
tion to the minimum. This saddle will operate on the 
longest strokes in use today, fits any A.P.I. standard 
walking beam and can be furnished for both wood or 


steel sampson post. Ask for Bulletin No. 10. 


OKLAHOMA IRON WORKS 


Wes TSA, OKLAHOMA 


When writing OKLAHOMA IRON Works, please mention The Petroleum Engineer 
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Pressure Control in 


r LE problem of pressure control in modern high pres- 


sure absorption plants has been elevated to one of ma- 

jor importance. With certain plants now being de- 
signed for pressures as high as 700 pounds, it is manifest 
that the accurate control of these vital both 
for efficiency and safety. 


pressures is 


In earlier articles we have investigated the fundamental 
physical and mechanical considerations of pressure control 
by means of regulating equipment. It is surely of timely 
interest to plant designers and operators that the question 
of proper application of automatic pressure controllers be 
discussed. In this investigation we are not advocating any 
particular type of plant design. For the purposes of clar- 
ity, however, we will consider the problems of one type of 






































High Pressure 


This type of regulator is a new development for this pat 
ticular service. It combines the virtues of a pilot-operated 
regulator and a relief valve, but lacks their drawbacks, 
That is, it possesses the close regulating ability and large 
capacity of any pilot-operated regulator but its sing’e-seated 
construction insures the tight shut-off of an ordinary relief 
valve. Furthermore, it is capable of relieving large yol- 
umes without “blowing down” the pressure. 


These Spe- 
cial 


to hold a 
back-pressure higher than the highest back-pressure regu- 
lator but lower than the regular trap relief safety valves. 


safety back-pressure regulators are set 


High-pressure gas from the traps is usually reduced t 
about 30 pounds pressure to make it suitable as an operatin 








plant. Obviously, there are other successful plants whose medium for the pilot valves of the back-pressure regula 
flow sheets tors. This 
differ in cer- ————— — == 9 Pressure re- 
tain details =—— | | ANI j es duction is com- 
from this but =f i | - be i| Hit monly exe- 
their pressure i] | Ht 4 j NTE He i . cuted in three 
control — prob- t Lil yy em stages to pre- 
lems are large- f + vent freezing 
ly the same. a caused by the 

In the ex- a cooling — effect 
ample we have i a i 4 as the _high- 
taken for an- ii - : “| pressure gas 
alysis, the ac- is a ) expands in 
tual pressure Ht contact with a 
control — starts HEE ; ss i . : certain amount 
at the oil and - of moisture in 
gas traps }] @: the air. Special 
which are sup- boxes are 








plied by high- 
pressure wells. 
These are 
manifolded to- 
gether and 
back - pressure 
is held on them 
with the pilot- 
operated type 
of back-pressure regulators. It is good practice to install 
two or more such regulators in parallel and set them so 
that each is set to hold a little higher back-pressure than 
the preceding one. This provides a simple way of taking 
care of increased volumes of gas which may have to be 
handled. Naturally, when the load is low, one regulator will 
handle the entire volume, but as the load increases the other 
regulators go into operation automatically until all the gas 
volume is being controlled. These back-pressure regulators 
are set for 500 pounds or more and deliver the excess high- 
pressure gas direct to the absorption plant. 

An added safety precaution against excessive pressures 
is taken by installing one or more (depending on volumes 
handled) pilot-operated, single-seated back pressure regu- 
lators in parallel with the back-pressure regulators already 
mentioned. ‘These single-seated regulators exhaust to the 
blow-off stack in case of an emergency pressure overload. 





Control equipment on high and low pressure fat and lean oil tanks in a high-pressure absorption plant. 


sometimes built 
around _ these 
three | 
regulators and 
the main gas 


smal 


line to act as 
heat exchang- 
ers. Heat ra- 


trom 
prevent 











diation 
the main gas line is thus utilized to further 
freezing. 

The high-pressure gas from the traps passes through the 
pre-coolers and into the high-pressure absorbers. A constant 
back-pressure of 500 pounds or more is held on this battery 
of absorbers by the use of two pilot operated back-pressure 
regulators, the same kind that are used on the traps. These 
regutators are piped up in parallel to provide for ease im 
handling large or small volumes of dry gas. Care must be 
exercised in the choice of all such high-pressure regulators 
to choose the proper material for the valve plugs and valve 
seats. With the high-pressure drops present when these last 
mentioned regulators exhaust to a blow-off stack, Nitralloy, 
the new superhard metal, has been 
cases where this dry gas is being sold to commercial gas 


found excellent. In 


companies, the pressure drops are not severe and corrosion 
rather than cutting or wire drawing becomes paramount lm 
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Absorption Plants 


importance—there fore stainless steel valve trimming is most 
suitable. 

Exact liquid levels are maintained in the absorbers by 
pilot-operated liquid level controllers. The pilot-operated 
type is required because the elevated pressures would be 
dificult or impossib’e to control with a direct acting liquid 
level controller in which the float is direct connected by 
means of a lever and rod to a balanced lever valve. These 
liquid level controllers must be capable of Teducing the fat 
oil pressure to a point where the undesirable vapors or 
lurther- 
more, the pilot-operated type insures the full opening of 
the “fat oil out” valve when necessary with any desired 


fixed gases are given up readily in the vent tank. 


variation in liquid level. The motor valves so operated have 
been found to afford much greater flexibility in handling 
widely varying 
volumes, if 
they are of the 





parabol ic 
gradual open- 
ing type. 

As a means 
of increasing 
the plant econ- 
omy and eff- 
ciency, hig h- 
pressure dry 
gas is reduced 
through a 
pilot - operated 
reducing regu- 
lator and util- 
ized instead of 
steam for driv- 
ing the pump 
turbines. 
this service the 
reduced gas 
must be heated 
before its ex- 
pansion to 











For 





prevent freezing up the turbines and stripping them of their 
blades. Normal reduced gas supply pressures for the tur- 
bines is from 180 to 250 pounds, and, of course, for turbine 
service it must be exc ptionally constant. Sometimes another 
pilot-operated back-pressure regulator is employed to hold a 
30 to 40-pound back-pressure on the exhaust lines from the 
turbines. 

It is common practice to install a battery of low-pressure 
traps along with high-pressure ones. The method of holding 
back-pressure on these low-pressure traps is practically 
identical except that with the lower pressures (usually from 
60 to 100 pounds), direct acting back-pressure regulators 
are satisfactory. This low-pressure gas may be augmented 
by low-pressure gas from the field and then goes to the low- 
Pressure absorber. 
Pressure absorber 


To hold the back-pressure on the low- 
again requires the pilot-operated type in 


order to assure constant back-pressures. This regulator 





A battery of high-pressure absorbers showing the pilot-operated liquid level controllers used. 
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exhausts to the low-pressure stack. A line is taken off of 
the high side of this regulator and a direct acting reducing 
regulator supplies low-pressure fuel gas to a direct acting 
boiler regulator, which automatically maintains a constant 
boiler steam pressure. An improved method of hooking up 
these two regulators is to take the control connection from 
the burner side of the boiler regulator. This allows the fuel 
gas reducing regulator to function only when it is actually 
required. In cases where the fuel gas supply pressures are 
high it is desirable to employ a pilot-operated type of boiler 
regulator. 


Feed water pressure to the boilers is automatically con- 
trolled by means of an excess pressure pump governor which 
is installed in the steam line to the feed pump and in this 
way controls the pump speed. 

Returning to 
the low-pres- 
sure absorber, 
we find that at 
the lower pres- 
sures here en- 
countered, we 
are able to use 
the ordinary 
direct 
nected 


con- 
liquid 
level controller 
satisfactorily 
on the fat oil 
cut. 





Fat oil from 
the high and 
low - pressure 
absorbers goes 
respectively to 
the high and 
low - pressure 
vent tanks. 
The regulation 
and liquid level 
control are ac- 
complished in exactly the same manner on both these vessels. 
On the high-pressure vent tank back-pressure is held by a 
direct acting regulator which is set to maintain a pressure 
sufficiently great to force the fat oil through the heat ex- 
changers, preheaters and into the stills against the still 
operating pressure. Ordinarily, a direct connected liquid 
level controller will be found satisfactory because the float 
operates on fairly cold, heavy oil, while the valve is small 
with a low-pressure drop. Should a large valve be required, 
then a pilot-operated liquid level controller should be used. 

The only difference between the low-pressure and high- 
pressure fat oil vent tanks, in so far as they are controlled, 
lies in the difference in their relative back-pressures and 
the performance of the liquid level controllers. 

A direct acting liquid level controller maintains the level 
in the low-pressure fat oil vent tank by throttling the dis- 
charge of the fat oil pump. 
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tions of a hydraulic jack when necessary to 
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t oil lines from be th the high and low-pressure vent 
: the heat exchanger and into the 
just ahead of the still 


The ! 
— ass through 
tanks sg age vent tank located 
secondary Vapors generated in the heat exchangers are 
preheatets. <email directly from this vent tank into the 
separated ron application ‘of a direct acting liquid level 
- = g gue use of in controlling the pressure and 
controller raft his vent tank. This application differs, in 
liquid o lanced lever valve in this case is installed in the 
- “> ym the tank to the still, whereas, normally, such 
—— “aa ‘na liquid line. As the fat oil level rises 
: — yo ee the float closes the balanced lever valve in 
; stn This permits the vent tank pressure to build 
“ sficiently to force the fat oil out of the vent tank, 
pier he preheaters and into the still. 

The lean oil level in the still is controlled by a remote 
type of pilot-operated liquid level controller. lhe dia- 
hragm motor valve in this case is installed in the line be- 
aa the gravity exchangers and the lean oil surge tank 
and controls the outflow of lean oil. From the lean oil vent 
er the lean oil is picked up by the lean oil pumps and 
sonnel through the high-pressure heat exchangers and the 
lean oil coolers, and then into the high-pressure secondary 


through t 


lean oil vent tank. On this vessel a direct acting back-pres- 
sure regulator is utilized for holding the back-pressure nec- 
essary to force the lean oil back into the low-pressure ab- 
sorber and reabsorber. A constant lean oil liquid level is 
held by means of a direct acting liquid level controller. 
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A booster pump also picks up the lean oil from this high- 
pressure vent tank and discharges it at a pressure sufficient 
to force it back into the high-pressure absorbers. This 
completes the absorption oil cycle and we return to investi- 
gate the still more thoroughly. 

Steam and hydrocarbon vapors from the still are passed 
through the gasoline condensers: the condensate flowing to 
the reflux accumulator. On this vessel an interface di- 
rect connected liquid level controller has the ticklish job of 
automatically separating the water from the raw gasoline. 
3ecause of the small difference between the specific gravity 
of water and gasoline it is often found preferable to em- 
ploy a controller with a 10-inch float in place of the com- 
mon 8-inch size. Naturally, the larger float affords addi- 
tional buoyancy or power for operating the balanced leyer 
valve controlling the outflow of water from the accumulator. 

Due to its higher specific gravity, the gasoline forms a 
floating layer on top of the heavier water which settles to 
the bottom of the accumulator. A second direct acting liquid 
level controller is installed near the top of the accumulator 
and this controls the level of the raw gasoline by throttling 
a balanced lever valve in the excess gasoline line to storage. 

The working pressure on the distillation unit is maintained 
by a direct-acting back-pressure regulator installed in the 
vapor line from the accumulator. 

A diaphragm motor valve, actuated by a recording tem- 
perature controller, controls the top temperature by throt- 
tling the amount of reflux pumped to the still. 

On the still dehydrator, another direct acting liquid level 
controller, with a 10-inch float, automatically drains the con- 
densed steam from the still. 

A direct acting reducing regulator is installed to reduce 
gas from the turbine supply line to a pressure suitable for 
operating the pilot valves on the pilot-operated liquid level 
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Flow diagram of distillation unit of modern high- * 
Pressure absorption plant, showing pressure and 


liquid level control equipment. 
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When writing CLARK Bros. Company, please mention The Petroleum Engineer 
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T IS now four years since the introduction of the 

CLARK Fuel Injector gave CLARK 2-Cycle Gas 
engines a fuel efficiency unequalled except perhaps by 
the best 4-cycle machines when at their best in test 
condition. This Fuel Injector — now long accepted as 
successful and desirable — is but one of the many im- 
provements in gas engine design or construction pio- 


neered by Clark Bros. 


CLARK BROS. COMPANY .. . Olean, N. Y. 


Export Office: 150 Broadway, New York City 


Mid-Continent Sales Offices: Warehouses: Tulsa; McCamey and California: Smith Booth Usher Cov, 
Tulsa, Okla.; Houston, Texas Sweetwater, Texas; Artesia, N. M. 228 S. Central Ave., Los Angeles 


Foreign Offices: Clark Bros. Company, London; Balkan States Trading & Importing Co., Bucharest, Roumania 


When writing CLark Bros. Company, please mention The Petroleum Engineer 
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controllers and the pilot-operated temperature controllers. 

The raw gasoline from the absorption plant usually goes 
to a stabilizer plant. Lack of space, however, prevents our 
dealing with the pressure control of a stabilizer unit at 
this time. 

The proper operation of the modern high-pressure absorp- 
tion plant is largely dependent upon the accurate functioning 
of the pressure and liquid level control equipment. Because 
this is true, much research and effort have been devoted to- 
ward the perfection of this regulating equipment. 
to obtain satisfactory results, extreme care must be exer- 


Similarly, 


cised in the selection of the necessary type and size of regu- 
lating or control equipment for each particular service. 
When a plant is being designed, it is always wise to call 
in a regulation engineer experienced in the peculiarities of 
the various types of devices, their capacities under different 
operating conditions and a thorough knowledge of plant 
processes and their operation. It may be interesting for us 
to note what may be expected from the different types of 
controllers, and, at the same time, what are the inherent 
limitations. As you know there are but two basically dif- 
ferent types of pressure regulators. (1) The direct acting 
type—so called because the controlled pressure exerts its 
force on the diaphragm, which is directly connected to the 
valve plug. (2) The pilot-operated type—the same as type 
(1) except that the controlled pressure actuates a pilot 
valve which supplies the operating pressure to the main dia- 
phragm. 
sive than the pilot-operated type, but its limitations preclude 
many 


The direct acting type is simpler and less expen- 


its use in 
below 150 pounds, where a fairly constant volume must be 


cases. For service controlling pressures 


passed, the direct acting type will be found satisfactory. 
However, for controlling 
even for lower pressures 
and close control is required—the pilot-operated type of reg- 


pressures above 150 pounds, or 
where the volume varies widely 





ulator must be used. On the other hand the use of a pil 
. liot- 


operated regulator, with the exception of certain pre 


5 ssure 
ae! a tor lower pres. 
Chis is because pilot-operated ty r 
at these low pressures may tend to “flutter.” The jaan, 
sluggishness of all low-pressure service, the Proportionately 
large pipe line drops, and also the small differential oper. 
ating pressures on the pilot valve diaphragm cause this. 


loaded diaphragm types, is not satistactory 
sures than 10 pounds. 


These tendencies of pilot-operated and direct acting regy. 
lators are not given as positive rules. There are frequent 
exceptions which demand that each particular Problem and 
solution be studied and separately diagnosed. Normally, the 
same factors apply, whether we are selecting reducing or 
back-pressure regulators. As we have found, however, prac- 
tically all the regulators _in the high-pressure absorption 
plant are for holding constant back pressures. 

The pilot-operated type should always be used where jt 
is desired to locate the fluid valve at some remote point such 
as was described for use at the bottom of the still column 
with the diaphragm valve between the gravity exchangers 
and the lean oil surge tank. 

All of the regulating and control equipment herein cop. 
sidered is the latest design in which non-corrosive, stainless 
steel ball bearings and valve stems are used to prevent cor. 
and friction. 
exceptionally reliable and sensitive. 


rosion Such pressure control equipment js 
From the foregoing in. 
vestigation it will be seen that the modern high-pressure 
absorption p!ant is dependent in a large measure on the 
proper regulating and control equipment. This embodies 
improved design, suitable type for the service and, what js 
equally important, the correct size for the volume and pres- 
sures to be handled. 

In our next article it shall be our privilege and pleasure 
to consider the pressure control problems in a present-day 
refinery. . 


Much Welding Done Last Year 


months of 
1930 have shown 
many advances 
in the welded 
field joints of 
pipe lines since 
this method was 
first adopted 
several 
ago. During the 
past six months 
the Welding 
Engineering Co. 
of Bartlesville, 
Okla., completed 
an important 
percentage of 
pipe line work on large diameter gas lines. Vhe increased 
use of electric welding on large diameter lines has been 
caused by the advent of the heavily-coated rod and develop 


pew last five 


years 





Making bell-hole weld on a 20-inch Kansas 
gas line. 


ment of the shielded are. By the use of this new process, 
great strength and ductility have been obtained. In the 452 
miles laid, there were over 40,000 welds. Most of this pipe 
was 20 to 24-inch in diameter. The following lines were 
welded during the period mentioned: 

Cities Service Gas Company's Line from Dilworth, Okla- 
homa, to Wellington, 20-inch solid 
welded. 


Kansas, 32 miles of 


Missouri-Kansas Pipe Line Company Lateral Lines in 
the Texas Panhandle, 24 miles of 18-inch and 20-inch welded 
and coupled. 

United Gas Company, 90 miles between Refugio and Ken- 
edy, and Converse and San Marcus, ‘Texas, 12-inch, 16-inch 
and 18-inch welded and coupled. 

The 


Line), 


Continental Construction Corporation (Chicago 
306 miles in Texas, Oklahoma, Kansas and Iowa, 
24-inch welded and coupled. 

In addition to the above mileage completed in 1930, the 
Welding Engineering Company has uncompleted contracts 
of welding totaling 547 miles. 
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FULLY PATENTED 


The lower that prices 
of Crude drop, the 
greater the necessity 


of 
BETTIS PROTECTORS 


On ALL your drill pipe ALL the time use drilling to the irreducible minimum; triple 
genuine Bettis Protectors. In open hole the life of your drill pipe; save time in 
add Bettis Drill Stabilizers. Avoid the dan- drilling. NOW—more than ever before— 
gers if casing breaks; cut the cost of your your wells need Bettis protection. 


Patterson - Ballagh Corporation 


” 1900 East 65th Street, Los Angeles 
Texas and Gulf Coast Distributors Oklahoma Distributors: 
BETTIS SALES CO., 917 Merchants and Manufacturers Building, Houston BAILEY & BECKER COMPANY, 210 Tuloma Building, Tulsa 
PS New York Office: 39 Cortlandt Street 
Carried in stock at Los Angeles, Ventura, Kettleman Hills, Bakersfield, Coalinga and Long Beach, California. Tulsa and Oklahoma 
City, Oklahoma. Houston, Texas. Hobbs, New Mexico. Calgary, Alberta, Canada. New York City. 


‘Goattet ptt 
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ROM the stand- 
KF point of the in- 
vestigator who 
is concerned with the 
operation of a pipe 
line system, study of 
the basic nature 
soil corrosion is, nec- 
essarily, of far less 
importance than 
the development of 
methods for protect- 
ing the lines. It 
must be recognized, 
however, that a final 


of 


is 


solution can _ be 
reached only after 
the physical and 


chemical phenomena 
involved are clearly 
understood. 


For this reason, 
much importance 
must be attached to 
studies which deal 
with the phenomena 
of soil corrosion. 


Unfortunately, 
very few investiga- 
tors have approached 
the study of soil cor- 
rosion in a rational 
and scientific man- 
ner. Most nave been 
preoccupied with an 


attempt to locate a 
panacea; to corre- 
late the corrosive 


effect of soils with some single, simply-determinable factor. 
Development of a true picture, in which the numerous fac- 
tors which are involved in soil corrosion will be-placed in 


the proper rela- 
tion to one an- 
other, will even- 


tuaily result from 
an unbiased study 
of all of the fac- 


tors which enter 
into soil corro- 
sion. The work 


which is being 
done on individ- 
ual factors should 
be regarded as 
laying the foun- 
dation for a true 
understanding of 
soil corrosion 
phenomena — an 
understanding 
which must be 
arrived at a little 
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prevention may be divided into 
A. Basic study of the nature 


B. Attempts to develop a simple means for pre-deter- 
mining the corrosive action of soils upon pipe lines, 


C. 


Comparison of metals to 


the greatest resistance to soil corrosion. 


D. 


E. Development of protective methods. 


Increasing interest is being manifested in all of these lines 
of investigation, and much progress is being made. 
past, work in the field of soil-corrosion has been hampered 
by the fact that investigators were not in touch with work 
being done by others; this condition is being obviated, in 
large measure, by the splendid Soil Corrosion Conferences 
which have been held, under the leadership of Mr. K. H. 
Logan, by the United States Bureau of Standards. 
Conferences have brought together the most active students 
of soil corrosion, and have resulted in a very valuable inter- 


change of views. 


It is to be hoped that work now being carried on in all 
parts of the country will result in a useful and profitable 
understanding of the nature of soil corrosion. 
edge is a necessary basis for the practical solution of the 


problem. 


INTRODUCTION 


HE work which is being done in the investigation of the 
soil corrosion of buried pipe-lines and methods for its 


Economic studies to determine the most efficient 
methods of investment in pipe line protection. 


the following classes: 
of soil corrosion. 


determine which will offer 


In the 


These 


Such a knowl- 








be 


action to which it will 





subjected. 





of soils to the exc| 
sion of others wi 
are equally 
tant. 


u- 
hich 
impor. 


. The corrosive ac. 
tion of soils js de- 
pendent upon alarge 
number of factors 
The reactions 
which are involved 
are More or leg 
complex, and mo 
single factor controls 
the nature and ex- 
tent of corrosion jin 
all cases. It is not 
within the Scope of 
this article to enter 
into a_ theoretic 
discussion of the ny- 
merous factors which 
are involved. It js 
sufficient to point out 
the fact that data 
are being accumy- 
lated which wil] 
eventually result jn 
an intelligent under- 
standing of the nu- 
merous phenomena 
which are involved 
in soil 
action. 


corrosion 


Predetermination of 
Soil Corrosion 


Much effort is 
being expended in 


efforts to develop simple means for determining, in advance 
of the installation of a pipe line, the severity of the corro- 
sive 


Any method 
would ac- 
complish this 
would be of cor- 
siderable practical 
value, since it 
would make pos- 
sible the most 
efficient utilization 
of protective 
methods. 


which 


Unfortunately, 
it is doubtful if a 
simple and eco- 
nomically ap- 
plicable method 
for predetermin- 
ing the corrosive 
effects of soils 
can be developed. 
There are two 
outstanding diffi 
culties in the way 












of practical appli- 





at a time, and cation of such a 

which will not method. 

over -emphasize Figure 1 A. Soil corro- 
Pare a Deep pitting of pipe in oil-soaked soil. Such corrosion is caused by combined action of the oil . = X- 

one character IStic and the soil and takes place with great rapidity. It is not a function of soil composition. sion 1s an @ 

















: A large number of consulting 
bn engineering organizations are 
E using the services of this company 
: as their source of supply for bubble 
‘ towers, heat exchangers, coolers, 
: condensers, tanks and steel plate 
: products. Where our standard 
“ equipment does not meet require- 
i ments we gladly furnish estimates 
: on equipment of your own design. 
The assistance of our engineering 
' department in the saving of time 
and expense is proving a popular 
= | Service. 
= | Consult us on your next estimate 
: --It may be an important factor in 
: helping to secure the contract. 
: TEEE CA 
| Boiler &Machinery Co 
: TULSA, OKLAHOMA 
i. NATURAL GASOLINE PLANTS TANKS REFINING EQUIPMENT 
When writing Tursa Bower & Macurnery Co., please mention The Petroleum Engincer 











84 THE PETROLEUM 











Figure 3 


’ 


Set-up for field measurement of “long line currents.’ 


tremely complex phenomenon. Involved in the reaction 
are a large number of factors, any one of which may con- 
trol the 


factor will consistently correlate with actual corrosion ex- 


corrosive action in a given case. Thus no one 


perience; the influence of a given factor may preponderate 
in certain and be 
rather complex combination of factors it is possible to pre 


cases overshadowed in others. By a 


dict corrosive action with considerable accuracy; however, 
the amount of work required is such as to deprive the 
process of practical value. 

B. It is a familiar fact that, in 
action is extremely “spotted.” uniform cor 
rosion experienced by as much as one hundred continuous 
(Note: 


result in 


soils, corrosive 


most 


Seldom is a 


feet of the length of a pipe line. There are, of 


1 


course, exceptional conditions which a uniformly 


severe corrosion over a long leneth of line. Such condi 


1 
} 


tions are found in salt marshes, swamps, salt-water ditches 
cinder fills, alkali flats, ete. 

on the experience, 
method of 
that afforded by inspection and experi- 


They are fre adil, recognized 


basis. of and no 
predetermination, beyond 
ence, is needed to predict their corro 
that 
corrosion is confined to “hot spots” In 


sive effects.) The fact serious 
dicates that a method of predetermina 
tion to locate these “hot spots” should 
be applied to samples of soil taken at 
very frequent intervals along the course 
of a projected pipe line. Hence only 
an extremely simple and rapid method 
of predetermination would possess prac 
tical applicability; the expense of sur 
veying a right-of-way by any but the 
simplest method would be 
prohibitive. 


absolutely 


These difficulties are not, in all 


probability, insuperable; they do, how- 


ever, make it extremely doubtful that 


a method which combines reasonable 


accuracy of prediction with economic 


feasibility can be devised. Certainly — 


: 4 Lo 
no such method has been brought fot ‘-é 
ward up to the present time. 

Thorough discussion of the numerous 


methods which have heen proposed for 
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predetermining soil corrosion js 


no 2 . 
The lines which are being iliond toa - 
investigations are briefly outlined below: ” only 
trical 
Soil Types of ext 
The Bureau'of Soils of the U, S. Departmen; ally, | 
of Agriculture has carried on splendid work i igh 
the classification of soils. The results of this a 
work are incorporated in soil survey bulletins = 
in. which the types of soils are accurately de- <i 
scribed and located. rom these maps it is on 
sometimes possible to obtain a useful estimat oi 
of corrosion possibilities. Such an estimate js 9 
not at all adequate to locate “hot spots” jn any a4 
detail—the variations which control the corro. Chen 
sion on any single joint of pipe are too slight 
to be determined by a general survey—hut At 
broad, general tendencies may be recognized chem 
Thorough study aimed at a correlation of cor. num 
rosion with results of the Bureau of Soils’ sy. invol 
veys would doubtless prove of great value and _ 
would produce data of considerable Practical - 
value. The correlation should, by all means coin 
be based upon the corrosion experience of exist. ~ 
ing pipe line systems, rather than upon isolated tests, and as P 
could be carried on through a statistical analysis of the cor- rosi 
rosion records of large pipe line companies. vsti 
freq 
Electrical Resistivity 
; “Lo 
Electrical resistivity is used as a measure of soil cor- R 
rosivitv in many of the proposed methods. This factor js 
easily determined and is, in extreme cases, one of the con- ay 
trolling factors in soil corrosion. The methods which are “* 
used for determination of soil resistivity are legion and en 
range from the accurate earth-current meter to the simple rela 
“ouessing sticks” devised by Mr. Shepard! of the Bureau to | 
of Standards, and include such fantastic procedures as the 
so-called “corrosion tests” in which a piece of pipe, buried ee 
in a sample of the soil in question, is made the anode of | 
an electrolytic cell subjected to a definite voltage.” Actually , 
‘ 


Shepard Bureau of Standards Journal of Research, 6, 683 (April, 1931) 
A method of this type has been somewhat extensively employed in California 





Figure 2 : 
Typical corrosion from oil-soaked ground. Note that the original mill-scale surrounding the pits 
is absolutely intact. 
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, »<jstivl y correlates with corrosion 
ted, electrical resistivit el 
hes treme cases. Soils of very low elec- 
se only in ex an . 
al resistivity are, frequently, corrosive; soils 
tricé 
‘sistivity are, usu- 
of extremely high gre al = t > 
Ss og 2 FF | 
ally, non- -corrosive : his mi it be resta 
ent flows: Soils containing a considerable quan- 
follows - : _ as ee 
c in tity of soluble salts are, frequently, corrosive, 
thi while soils which do not contain salts (such as 
tins clean sands) are, usué ily, non-corrosive. In this 
! . © Ss: 
(le- form the truth ot the conn is henge it 
td applies only to extreme cases. n the interme- 
nate diate range, in which most soils fall, corrosion 
eis wr electrical resistivity do not correlate. 
any 
> Chemical Analysis of Soils 
ei Attempts to correlate soil corrosion with the 
but chemical analysis of soils have been made by a 
zed, number of investigators.* Such methods have 
‘ , , 
r involved both analysis of the soils themselves 
. and examination of water solutions obtained by 
7 extraction under various conditions. The pro- 
1¢a ° : 4 . ° 
cedure involved in making such chemical analy- ‘ Figure 4 
ans : : ‘- ae : . Typical highly corrosive “alkali knoll” of “the Texas Gulf Coast. The soil is sandy and 
: ses 18 SO complicated as to depriv e them of value contains practically no dissolved salts. The electrical resistivity is high. 
18 ‘ - — . 
; as practical methods of predetermining soil cor- 
and ws ae ; 
rosion. In addition, they cannot be correlated with soil Hydrogen-ion Concentration 
corrosion, since the influence of chemical composition is No consistent correlation has been found between the 
frequently overshadowed by other factors. hydrogen-ion concentration of soils and their corrosive 
, a gw action. This is apparent from certain re ishe 
“Long-Line Currents Ss is apparent from certain results published by 
on - : ; a . : Mr. Logan;° of the forty-eight soils included in his tests, 
Recognition of the fact that pipe-lines carry electric cur- naiacieail . inci 
‘3 5 ‘ the two most corrosive were, by a peculiar coincidence, the 
! rents of measurable magnitude, which are apparently due ae : ; : Haare 
a. ‘ , a A most alkaline and the most acid soils of the series. This 
- to the galvanic action of soils, is due to the work of Mr. 7. ae i . , . 
a ’ a # : 7 utter lack of correlation has been found in other tests. It 
K. H. Logan. These so-called “long-line currents” have — : eT . ‘ /, 
_ : ; . e : is not surprising that this is true; very few soils have an 
% been investigated with a view to possible corrosion cor- ne “ = 
nile a a ‘ eae a at ; acidity greater than that corresponding to a pH of 5, or 
er relations. No relationship which is sufficiently consistent iat 5 Pays 
eal 3 ; . is an alkalinity greater than that corresponding to a pH of 8. 
to be of practical value has been found to exist. Rie ; c 
the In the practical sense the range from pH Sto pH = 8 
sed is substantially neutral; even in the case of corrosion by 
. 3Logan: Reprint No. 27-10 and 447 of the American Foundrymen’s Assn. ; m4 a ie F Saar ; ‘5 
of Logan: Bureau of Standards Journal of Research, 3, 275 (1929). aqueous solution, variation of pH within this range has 
ill Parker: Petroleum Engineer, 2, 79 (1930). yractically no effec on corrosi rates.6 
All) Smith: Western Gas, 7, 30, 65 (1931). - elect upon corrosion rates. 
Smith: Gas Age-Rec., 66, 987 (1930). ee ee Joser , ose = . as 
31) ‘Logan, Rogers & Putnam: Proceedings 10th Annual Meeting American ( orrelations closer than those obtained with pH tale said 
os Petroleum Institute (1929). to obtain between corrosion and the total acidity of soils. 
Gill & Rogers: Oil and Gas Journal, June 5, 1930, p. T158. There i heoretical res eailnnie the t] ; | id 
| Shepard: Bureau of Standards Journal of Research, 6, 683 (April, 1931). ere 1s no theoretical reason to-indicate that this shoul 


be true, and the data which have been 
published do not indicate any great 
consistency of correlation. 











Motsture 


Some work is being done upon the 
influence upon corrosion of those soil 
characteristics which control the ab- 
sorption, action and retention of water. 
Several different lines of investigation 
are being pursued. No results have 
been published and no definite correla- 
tions have been established. lunda- 
mentally the presence of water is the 
only factor which is universally essen- 
tial if soil corrosion ‘s to proceed; for 
this reason valuable information can 
be obtained by studies of the relation- 
ship of soil moisture to corrosion. 
However, it is doubtful if such studies, 
excepting those which deal with broad, 
general considerations of topography, 


++ 


5Logan: Preprint No. 27-10 of the American 
Foundrymen’s Association 
®Whitman, Russell & Alteri Industrial and 
Engineering Chemistry, 16, 665 (1924). 
Figure 5 Holler: Industrial and Engineering Chemistry, 
Typically corroded pipe from an “alkali knoll.” 21, 750 (1929). 





its 
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rainfall, etc., will prove of practical value in the predeter- 
mination of soil corrosion. 


The Putnam Method 


Of the proposed methods for predicting the corrosive 
action of soils, only one evidences a reasonably complete 
appreciation and understanding of the fundamental electro- 
chemical reactions which are involved. This is the pro- 
cedure which has been developed by Mr. J. F. Putnam.® 
A description of the method, and of the rather ingenious 
means by which it was developed, will be found in the 
paper cited. Although Mr. 
entirely sound, he neglects some factors which may be of 
great importance and which may invalidate the results of 
his tests in many cases. Unfortunately, Mr. Putnam has 
not published comparisons of the results of his test with 
actual soil corrosion experience; hence the consistency of 
the correlation cannot be stated. 

In summary it may be said that there is at present no 
simp!e method of proven value for predetermining the cor- 
rosive action of soils. It is unfortunate that procedures of this 
type are being commercially exploited before their value has 
been established by adequate comparison with actual corro- 


Putnam’s basic reasoning is 


sion experience. Common-sense criteria should be applied in 
evaluating proposed methods of surveying to predict cor- 
rosion. The following points are particularly noteworthy: 

A. A method for correlation, to be of practical value, 
should correlate in a substantial majority of cases. Thus, 
a method which correlates in 50 out of 100 cases, and which 
fails to correlate in 50 cases, is absolutely worthless. <A 





‘Putnam: Proceedings of 11th Annual Meeting of the American Petro- 
leum Institute (November, 1930) 


10 Weidner: Proceedings 7th Annual Meeting American Petroleum In- 
stitue (1926). 
Scott: 9th Annual Meeting American Petroleum Institute (1928) and 


10th Annual Meeting American Petroleum Institute (1929) 
Fitzgerald: 10th Annual Meeting American Petroleum Institute (1929). 
Gill: Petroleum Engineer, Mid-Year, 1930, page 119 and Oil Weekly, 
March 14, 1930, page 65 


method which correlates in 75 out of 100 cases and Which 
fails in 25 cases is only 50 per cent efficient and wil] r 
to locate 50 per cent of the “hot spots.” ” 

B. The cost of the method ot prediction should be Well 
below the savings which a successful prediction would 
accomplish. 

C. “Scientific” methods of prediction should not be giver 
credit for predicting facts which would be obvioys if he 
were not used. For example, the statement that | 


ing a resistivity of 100 ohm-centimeters « 


; r less are usuall) 
corrosive’ is without value, since so low a resistivity ; 
found only in highly saline soils, and since the corrosj 

e e ° e ° A SVE 
nature of such soils is recognizable, without 


recourse 
resistivity measurements. 


to 
Economics of Pipe Line Protection 
Much has been written on the economics of 


: pipe line 
protection", 


and an appreciation of the importance of 
economic study of protective methods has re sulted in sub- 
stantial savings to the pipe line industry. 

There is, however, a tendency to go to extremes in the 
elimination of unnecessary expenditure for protection oj 
pipe lines. Such a procedure results from an inadequate 
study of the economic factors involved. An economically 
controlled protective program does not, necessarily, imply 
an unprotected pipe line, but rather results in an efficient 
utilization of protective methods. 

A paper on “Economics of Pipe Protection” by Mr. E, P. 
Bly is announced for the June, 1931, meeting of the Ameri- 
can Petroleum Institute Division of Production. Mr, Bly 


has been a pioneer in the application of economic principles 


to the protection of pipe lines, and his paper will be of ex- 
ceptional interest and value. 
Pipe Line Coatings 


Tests of Coatings 


Two series of tests, which will contribute greatly to knowl- 
edge of the performance of coatings for buried metals, are 























Figure 7 
Heavy clayey soil of the type which causes severe soil stress action. 
of the lump has caused them to crack. 














Note how shrinkage 
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BRAUER 


IMPROVED MANIFOLD VALVE 


I The improved features of this valve 





are the new double cup plunger and 
flat face valve seats. This elimi- 
nates the trouble with the plunger 
sticking and also does away with the 
necessity of any additional packing 
means. 

The plunger is of molded rubber 


around a steel core; this permits a 


metal to metal seat with a rubber 
seal against a flat face valve seat. 


The fluid pressure exerted against 
the plunger cup also makes a seal 
against the cylindrical bore of the 
valve and prevents sand working 
around the plunger causing it to 
stick. 


OTHER BRAUER PRODUCTS 


Swivel Circulating Head 
Hydraulic Wall Hook 
Shale Separators Elastic Safety Lock Nuts 
Stand Pipe Goosenecks Special High Pressure Fittings 
Brauer Flow Control Valve 


Compound Brake Lever 
Valve Seat Pullers 


Se 


Sold Through Your Supply Store 


BRAUER MACHINE & SUPPLY CO. 


. OKLAHOMA CITY, OKLA. ARP, TEXAS 


When writing BRAvER Macnine & Suppty Co., please mention The Petroleum Engineer 
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being conducted through the agency of the United States 
Bureau of Standards. The first of these are sponsored 
by the American Gas Association, and are being con- 
ducted by Dr. Scott Ewing.’! They involve burial, in 
a number of locations, of pipe nipples coated with the 
materials under test. By themselves, nipple tests are of 
doubtful value, since the performance of coatings, on nipples, 
has not been adequately correlated with their performance 
on actual pipe lines. For this reason, the value of the 
American Gas Association’s tests will be greatly enhanced 
by the results of tests which are being conducted by Dr. 
Gordon N. Scott. Dr. Scott’s tests!*, which are sponsored 
by the American Petroleum Institute, involve the applica- 
tion of a group of coatings selected to include all important 
types, upon working pipe lines. Nipp'es, coated with the 
same materials, have been buried alongside the pipe lines. 
By this means, accu- 
rate comparison of the 
behavior of the coat- 
ings on nipples and in 
actual service will be 
possible.18 These data 
will be of much value 
in the interpretation 
of the results of the 
American Gas Associ- 
ation’s tests. 

Tests such as those 
which are being car- 
ried on by Dr. Ewing 
and Dr. Scott will, in 
time, supply invalu- 
able data upon the na- 
ture and performance 
of pipe line coatings. 
The data thus ob- 
tained will, it is hoped, 
result in great im- 
provement in the value 
of such coatings. 


Development of 


Coatings 


Recent development 
of coating materials 
has been aimed chiefly 
at an improvement in 
the resistance of such 
materials to soil stress 
action. Appreciation 
of the very great im- 
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Some of the enamels which have been developed wiy 
the primary object of resistance to soil stress have ben 
made so hard and brittle as to deprive them of the pr “ 
adhesion and resistance to breakage in handling, are 
such troubles are being overcome and there are now ma 
market a number of enamels which will afford ane 


llent 
protection. ” 


Little or no progress has been made in the de 


: ‘ : Velopment 
of coatings outside of the enamel class. _— 


here exists a very 
ot high Protective 
value which can be applied to “hot spots” 


real and pressing demand for coatings 


. : : Without the 
ranean equipment and wer crews which are necessary 
for the proper use of enamels. Some work is being dor, 
along this line by varieus manufacturers, but he nae 
yet no easily applied coating material which will aor 
certain protection be 
a period as long és 
five years, 

Certain rather elaho. 
rate coatings have 
been advocated for 
use in “hot spots.” 
Methods for the ap- 
plication of asphaltic 
mastics have been de- 
veloped to a point 
where very good coat- 
ings of this type can 
be applied. It seems 
certain that such coat- 








ings will possess a 
very great protective 
value, but practical 
considerations limit 
their utility to limited 
lengths of line under 
very special condi- 
tions. It is probable 
that future develop- 
ments in the applica- 
tion of mastics will 
widen their field of 
usefulness. In_ time, 
coatings of this gen- 
eral class may be ex- 
pected to find wide 
use. 

Interesting strides 
have been made in the 
use of concrete for 


portance of this phe- , ap Figure 6 coating pipe lines. The 
nomenon is due to the Typical view in salt = Sigbiy — Coast. This territory cement gun has been 


work of Dr. Scott. 
Improvements which 








used with considerable 
SSS —_ =! success, and practical 








have been made since 
Dr. Scott described the nature of soil stress phenomena and 
showed their importance in the break-down of pipe line 
coatings have resulted in a very great increase in the value 
of the coating materials which are available. 

Particular noteworthy progress in the reduction of dis- 
tortion effects has been made by the manufacturers of pipe 
line enamels. All of the leading manufacturers of coating 
materials of this type are engaged in intelligent and prac- 
tical studies to increase the resistance of their material to 
soil stress action. The work which is being done is taking 
the form of modifications in the quality of bituminous mate- 
rials used, and in the fillers which are employed, in order 
to impart to the finished coatings increased mechanical 
strength. 








and ingenious movable 
forms for the casting of concrete or mortar coatings have 
been developed. A thorough study of the application o! 
concrete coatings to pipe lines has been conducted by the 
Portland Cement Association. This has resulted in specit- 
cations for mixes which will give coatings of maximum 
density and mechanical strength. The use of a vibrator for 
equal maximum density is advocated, and this should produce 
coatings of great protective value. Costs of application ol 
these concrete coatings are said to be surprisingly low, and 
far below the costs of previous work along these lines. 
Concrete coatings, if properly applied, will afford protection 


1! Ewing: Oil & Gas Journal 28, 46, (1930) ; 30) 
12 Scott: 11th Annual Meeting American Petroleum Institute (1930). 
13 Scott: Oil & Gas Journal, 29, 147, (1931). 
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“definitely. They possess, of course, the disadvantage of 
in ) mis ‘ ; ae ‘ 

aking the cost ot salvaging the pipe prohibitive, in the 
m :, ; 

e line must be abandoned. Practical use of concrete 


event th : *9 . c 
limited to “hot spots” or to sections of permanent 


coatings 1 limi : ; 
trunk lines which are exposed to especially severe corrosive 
conditions. ; ° 

Much study is being devoted to the development of new 
wrapping materials to protect coatings against soil stress. 
Tests ate being run on a very great number of materials 
in an effort to develop wrappings of reasonable cost which 
will successfully withstand mechanical distortion. The 
resent status of the experiments with wrapping materials 
-. outlined by the writer in a recent paper’. Up to the 
present time, none of these new wrapping methods has 
adequately demonstrated its value but developments of great 
interest are to be anticipated. Generally speaking, develop- 
ments during the past year have resulted in appreciable 
improvement in the performance of pipe line enamels. 


Conciusions 


As a summary of the present status of soil corrosion 


investigation, the following general statements may be 
made : — = . 
A. From the standpoint of basic investigation of soil 
corrosion phenomena, there is altogether too little 
thorough study of the true nature of soil corrosion. 
Most of the effort which is being expended in the 
investigation of soil corrosion is being devoted to an 
effort to discover some simple method of predeter- 
mining corrosive action. 
14 Stanley Gill: Oil Weekly, May 8. 1931, page 40 
’For general comparison of coating materials, see Stanley Gill; Petroleum 


Engineer, Mid-Year 1930 Number, page 119 and Oil Weekly, March 14, 
1930, page 65. 


<a ss 


B. These efforts to establish methods of prediction, al- 
though they are of great interest, are too often carried 
on from the wrong angle. That is, there is a tendency 
to find correlations even where such do not exist in 
a practically valuable majority of the cases investi- 
gated. There is a considerable tendency to over- 
emphasize the value of correlations arrived at by 
some laboratory method, but which could have been 
reached by far simpler methods of attack. 


C. The studies of soil corrosion are too frequently based 
upon inadequate corrosion data. Greater advantage 
should be taken of the very complete corrosion records 
which are available on certain large trunk pipe line 
systems, and studies of soil corrosion should be tied 
to such practical data, rather than to the results of 
small-scale tests. 


D. Considerable progress has been made in the improve- 
ment of pipe line enamel coatings and in development 
of special coatings, such as asphaltic mastics and 
cement or concrete. A similar statement applies to 

wrappings for protecting pipe line coatings against 

soil stress. However, very little attention is being 
devoted to the improvement of coatings of simpler 
types and lesser expense, and developments along 
this line would be of great value to the pipe line 


industry. 


On the whole, it may be stated that much excellent work 
is being done along the lines of soil corrosion and the 
prevention of soil corrosion, and that gratifying progress 
is being made. 


———— 


New Method of Plugging Back and Shooting In The Lime 
Area of Oklahoma City Field 


LUGGING back and shooting upper horizons to obtain 
on gas production is becoming a general practice 
in the Arbuckle lime area of the Oklahoma City field. 

Methods of 


performing 











this operation are im- 
proving as practice 
shows the most desir- 
able means. 

Cement is used in 
plugging back. The 
most common policy is 

E to cement through the 
tubing, although one 
company forces the ce- 
ment directly into the 


casing at the surface, in- 
stead of running tubing. 





Early Oklahoma City lime producer. 


Ripping the pipe before shooting the well has not proven 
practical since several holes have bridged when this practice 
was followed. Therefore, the most generally used practice 
is to shoot the well before ripping the pipe. 

The shot must be large enough to rupture the casing. The 
best results have been obtained when the shots are of 100 
quarts or more. Dry hole shooting predominates, although 
some good wells have resulted when shot with the hole full 
of water. It is the usual practice when dry hole shooting 
to have the shot covered with water. 

There are five upper horizons, all of which carry gas 
production in different parts of the field. The Prue sand 
is at 6,100 feet; the Oolitic at 5,400 feet; the Layton from 
4800 to 4,900 feet: the Tonkawa at 4,100 feet, and the 
Hoover at 4,000 feet. 

Whenever the formation to be shot is above the six-inch 
casing point that string is reclaimed, and the well is pro- 
duced through the nine-inch pipe. The wells produce from 
small amounts to as much as 158,000,000 cubic feet. 

The Arbuckle lime area is in the center of the Oklahoma 
City field and is the site of the early completions. Heavy 
water intrusion has caused many of the wells to go dead, 
consequently the plugging back for gas production. Pro- 
duction from the majority of remaining lime producers has 
declined to a low output and the policy of plugging back 
and shooting the wells for gas production will doubtlessly 
be adopted to a greater extent in the future. 
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lee experience, intelligent re- 
search, and the desire to make this the aristo- 
crat of all derricks, are reflected in the Moore 
Champion. In it is focused twenty-four years 
of continuous progress in the use of tubular 





Champio 


When writing LEE C. Moore & Co., IN¢ 








steel sections for derrick construction. The 
efficient strength of 40-50 carbon seamless 
steel pipe—A.P.I. Grade C—is utilized for leg 
sections, while the carefully designed bracing 


is composed of structural steel. The Moore 
Champion has proven itself an exceptionally 
strong, economical derrick. A.P.I. standards 
are adhered to in every respect. 


LEE C. MOORE @® CO., Ine. 


Established 1907 


Pittsburgh + Tulsa 


New York Offices: Oilfield Equipment Co., 30 Church Street, New York, N. Y. 
Dallas, Texas; Wichita, Kan.; Casper, Wyo.; Shreveport, La.; Houston, Tex. 
Stocks in All Principal Fields 


n DERRICK 





.. please mention The Petroleum Engineer 
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Bait @f structural steel throughout, of the Challenger. In fact, Type D.O. Chal- 
the Challenger is a strong well-balanced  lenger, except for leg shape, has the same 
derrick. The long experience and the same general construction as the Champion. To 
conscientious effort which created the Cham- assure dependable strength in the angle leg 
pion have gone into the design and fabrication sections, silicon steel, A.S.T.M. Designation 


A-94, is used. Type D.O. conforms to A.P.I. 
standards throughout. A lighter type, for less 
severe service, is also built. 


Challenge Derrick 


hen writing Lee C. Moore & Co., . please mention The Petroleum Engineer 
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ractical Analysis of Lubricating Greases 


SATISFACTORY examination or analysis of lubri 
cating grease ‘is—to sav the least—tedious and com- 

plicated, even in a laboratory suitably equipped for 
this class of work. The method recommended by the Amer- 
ican Society for Testing Materials gives good and accurate 
results from a scientific standpoint, but for practical work, 
in the control laboratory of a grease manufacturing concern, 
it is quite complicated and time consuming. On account of 
the small quantity of the sample used for the ASTM an 
alysis, special care has to be exercised in carrying out the 
different steps of the procedure or else the percentage of 
error will be great and the identification of the component 
parts of the grease will be quite difficult. In any event, it 
behooves the analyst to decompose larger samples of grease 
so that the necessary identification tests can be more con 
veniently made. 

In the writer’s laboratory, which specializes in the exami 
nation and testing of all kinds of lubricating greases, the 
following methods are in use and have proven to give good 
and reliable results from the practical standpoint. Natu- 
rally, no claim is made that these methods are absolutely 
quantitative, but for control work they give sufficient infor- 
mation as to the nature and composition of the grease. | 
wish to mention that in referee work or in cases where more 
exact analytical results are required, and where time is no 
object, the ASTM 
strictly adhered to. 

In the following, the writer is trying to give an idea of 
the methods in use in his laboratory, but on account of the 


method for the analysis of grease is 


large variety of greases which may be encountered and due 
to the complexity of the field, he wishes to be excused for 
any incompleteness which may be noted. 
The examination of lubricating greases is composed of 
two parts: 
(1) 


(2) 


Physical Part. 

Chemical Part. 

Under the physical part we classify the following tests: 
Consistency. 
Melting point. 
Color and odor. 
Flash and fire point. 
General characteristics of 

nature. 

The chemical part includes: 

Nature and per cent of soap. 


more oO less phiv sical 


Nature and per cent of free fatty matter present. 
Nature and per cent of mineral oil. 
Nature and per cent of filler. 
Per cent of water. 
Free acidity or alkalinity. 
To expand on the 
the following: 


physical and chemical tests we 


Consistency: In the determination of consistency we are 


using two means of measuring same, namely, the ASTM 


penetrometer and the MacMichael viscosimeter. The for 
mer is used with lubricants having a penetration of 330 
mm/10 or less at 77 degrees Fahrenheit. This determina 


tion is made on a worked sample of grease and the test 
ASTM. The \ 


performed as specified by the lac Michae 
viscosimeter is used with lubricants softer than 350 mm/10 
penetration. It is a torsion type apparatus and with two 
test wires (No. 22 and No. 26) we cover the entire range 
of soft lubricants, semi-liquid and liquid greases his test 


is also run at a temperature of 77 degrees Fahrenheit. 


By 
DR. WM. T. SIEBER, Chief Chemist 
Waverly Oil Works, Pittsburgh, Pa, 


Velting Point: 


The drop me is nseser 
, I ethod is being used at this 
time. 


The bulb of an accurate thermometer is coated wit} 
. ‘ h 
the grease to be tested and is then suspended freely ‘. 


: : ore an 
empty test tube which, in turn, is immersed in 


sma. : a light oil 
Mhis oil bath is then gradually heated at a rate of 5 desiens 
Fahrenheit per minute. The temperature is recorded when 
a drop of grease, having formed on the end of the thermom- 
eter bulb, falls to the bottom of the tube. This temperature 
is noted as the melting point of the grease. 

Color and Odor, Flash and Fire Point, ctc., are taken ip 
the usual manner and are more or less subject to the per- 
sonal observation of the chemist. 

A 200-400 gram sample of the grease, to be analyzed, js 
extracted with petrolic ether, using a centrifuge to facilitate 
the separation. The amount of grease is weighed in a 
aluminum cup, which fits into the centrifuge tube, petrolic 
ether added, and the grease broken up as much as possib'e. 
using a glass rod. In about 12-15 minutes centrifuging 
time a clean separation is effected and the petrolic ether, 
containing the mineral oil, free fatty matter and traces of 
soap, can easily be decanted. Usually 3-4 extractions are 
sufficient to separate oil from soap. The complete breaking 
up of the grease in the aluminum cup is very essential as 
it facilitates greatly the extraction and cuts down the time. 
The end of the extraction is indicated by the last portion of 
the petrolic ether being clear and not discolored. I wish to 
mention that before extracting the grease the sample has to 
be dehydrated in order to obtain a perfect separation of soap 
and petrolic ether, for in the presence of water, even in 
small quantities, emulsion-like mixtures are formed, which 
Therefore it is 
to heat the original sample of grease to a tem- 
105 


can not be broken by centrifugal force. 
advisable 
for about one hour, 
which temperature and time are usually sufficient to drive 
off all the water present. 


perature of degrees centigrade 


[ wish to mention, too, that it is not at all necessary to 
weigh the amount of grease (200-400 grams) very exactly. 
In the writer's laboratory a scale with comparatively low 


sensitivity is in use, and the results obtained check very 
closely with the ones obtained by following the ASTM 
method. On account of the large amount of sample used, 


the per cent of error is greatly reduced. 

The petrolic ether used in the extracting operation is a 
straight-run gasoline of an endpoint of not over 210 degrees 
Fahrenheit—shall be neutral in reaction and shall leave no 
greasy or oily residue on evaporation. 

\iter the extraction of the grease is completed, we have 
two parts—the solids “A” (in the aluminum cup) which 
contain the soap and filler, and the liquid portion “B”, which 
together with 
The second portion is greatly diluted with 


contains all the mineral oil, and fatty matter, 
traces of 


petrolic 


SOap. 
ether. 

The petrolic ether solution, containing mineral oil, free 
fatty acid, fat and traces of soap, is introduced into a tared 
distilling flask and the petrolic ether distilled off. The dis- 
tillation is greatly accelerated by bubbling through the dis- 
tilling liquid a slow stream of natural or any inert gas. After 
the distillation is completed the flask is again weighed and 
this portion of the grease is calculated on a percentage basis, 
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eames ae 


F YOU are planning any sort of new 
piping, for any application, we'd like to 
show you how the same job has already been 


done—and improved with Tube-Turns. *« 


During the three years since the introduction 
of Tube-Turns, these versatile pipe fittings 
have been applied, in one plant or another, 
to almost every conceivable sort of line 

and we've yet to hear of a place where they 


failed to make good. 


Many of the most interesting jobs are fully 
covered with photographic records. They 
include air, water, steam, gas, oil, ammonia 
from 970 
pounds at 750° F. They include heat ex- 


changers—condensers tube stills 


and vapor lines vacuum to 
retorts 


—towers—manifolds super-heaters com- 


pressor stations— pump houses—and what 


have you! 


Get the photos you’re interested in and see 


the difference for yourself. In case you've 


When writing ‘VuBe-lTuRNs, 








Tube-Turns are made in 


45°, 90° and 180° types. 





In sizes 94" to 18” Stand- 
ard I. P. S. and 13" to 
12” Extra-Heavy I. P. S. 





Uniform in wall thickness 


—no thinning, thicken- 
ing, buckling or flatten- 
ing. Stronger. Lighter. 
Easier to install and insu- 


late. They NEVER leak. 





never tried Tube-Turns, ask also for Bul- 
letin No. 103. It tells the facts about Tube- 
Turns, shows several helpful photos and 
lists a few of the important companies now 
using Tube-Turns. No obligation, of course. 
Address: TUBE-TURNS, Incorporated, 1307 
South Shelby Street, Louisville, Ky. 


* Tube-Turns are seamless fittings for pipe 
welding, forged from seamless steel tubing. 
They have uniform walls—no thinning of 
outside walls—no thickening or buckling of 
inside walls—no flattening of cross-section. 
Less pressure drop. Less line strain. Com- 
bine greater strength and less weight than 
any other fittings on the market. No leaks. 
. . . Stocked in 45°, 90° and 180° types— 
34/’ to 18” Standard I. P. S. and 142” to 12” 
Extra Heavy I. P. S. 








No Thinning of Outside Wall—No Buckling of Inside Wall 


Inc., please mention The 


Petroleum Engineer 
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In order to determine the per cent of mineral oil in “B” 
by difference, it is necessary to find the amounts of “G’, 
“H” and “K” which are also present in “B”. This is done 
as follows: 

To an aliquot part (“G’) (weighed amount) of “B” neu- 
tral ethyl alcohol is added, warmed and titrated with n/10 
alkali solution to a pink color (with phenolphthalein). This 
gives the per cent of free fatty acid and has to be calculated 
to the original grease. 

To determine the amount of soap present in “B” another 
aliquot part “H” (weighed amount) is washed into a sepa- 
ratory funnel with neutral petrolic ether and decomposed 
by shaking with dilute hydrochloric acid. This mixture is 
then washed free of mineral acid by using hot water. Neu- 
tral alcohol is then added, shaken thoroughly and titrated 
with n/10 alkali to pink color of the alcoholic layer, using 
phenolphthalein as indicator. (This titration is performed 
directly in the separatory funnel.) In this way the per cent of 
total fatty acids in “B” is obtained. The amount of soap 
fatty acids (due to soap present in “B”) is obtained by 
subtracting free fatty acids “G” from total fatty acids. This 
value must be considered, along with the soap fatty acids 
contained in “A” in order to get the correct value for the 
total per cent of fatty acids from soap, originally present 
in the grease. The per cent of soap can easily be calculated 
by converting the amount of fatty acids into soap, using a 
factor. 

The remaining part of “B”, known as “I”, is treated as 
follows in order to obtain the per cent of free fat present 
in the grease. The whole amount of “I” is saponified with 

Sample ( 
(extracted with P. E. 


Vv 
Solids (“A”) 


(Filler and Soap) 


Vv 
decompose with HC] 
(weighed amount) 





v v 
Acid aqueous sol “C” Filler and Fatty Acid “D” 
(metal chlorides and 
glycerine) v 





wash with hot water 
filter at 105° C. 


a v 
Filler * kA from 


suap “I” 


Tot 
fron 





alcoholic potash, transferred into a separatory funnel with 
petrolic ether and shaken out with 50 per cent ethyl alcohol. 
This effects the separation of the soap, formed during the 
above procedure, from the mineral oil. After the necessary 
washings with petrolic ether, which are combined with “J”, 
the alcohol is then removed from “K” by distillation and 
the remaining soap decomposed with dilute hydrochloric 
acid, after which it is transferred to a separatory funnel, 
using ethyl ether. It is then washed with water, separated 
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and the etherical layer run into a tared beake 
ether evaporated and the residue weighed, 


tion of these fatty acids, by the usual 


Ker, the ethy| 
After identifica. 
methods, the Per cent 
grease can be caley. 
(G + H) x COnver- 


of free fat originally contained in the 
lated at this point. Free Fat KK 
sion factor. 

The petrolic ether layer from the preceding Separation 
“J’—after the necessary washings with 50 per cent ethy! 
alcohol (which are combined with “K”’), is introduced sa 
a distilling flask and the same procedure followed as in “B” 
This leaves a residue of mineral oil, which is then ready to be 
examined for its characteristics, such as gravity, flash~and 
fire point, viscosity, etc. The per cent of mineral oj] “] 
is obtained by difference, that is: 

L = B— (G+ H }* free fat) 

In determining the amount of water present in the sam 
of grease to be examined, the regular 
used. 


” 
4 


“ry ple 
ASTM method is 


In concluding, it has been our experience that the results 
obtained in such a grease analysis, seem to be proportional 
to the adaptability and experience of the operator. Conse. 
quently, there is considerabte room for alterations and varia. 
tions of the above procedure, and in the hands of an expe- 
rienced chemist quite accurate and dependable results are 
obtained. The calculation of the results of a grease analysis 
—to say the least—is more or less complicated. There are 
certain constants involved which may be obtained in different 
ways, and due to the fact that space will not permit us to 
explain same, it will be left to the ingenuity and experience 
of the chemist. 


dehydrated) 

centrifuged and decanted) 
| 
| 


v 
P. E. Solution 


Distill off P. E. 


(Mineral Oil, Fat, Free Fatty Acids, Traces of Soap) 
Vv Vv 
Aliquot Part Aliquot Part 
i — 
decompose with dissolve in neu- 
HCl, wash with tral ale and ti- 
hot water and trate with n/10 
titrate with n/10 alkali 
alkali-F FA plus | <a 
FA from soap Mineral “L 
v v oil by 
se difference 
KA from soap EEA. | 
by difference 
A v 
K balance of “‘B” 
al FA v 
1 sOap sap, with alc KOH 
shake out with 
PE and 50% Alc. 
; v 


v . ’ 
Alc. Solution “K”_ 


distill off ale, decon- 
pose with HCl, wash 
with water, filter 


PE solution “J” 
distill of PE. 


| 


v a 
Mineral Oil ‘Total Fatty 
for tests Matter 


—— 
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H. N. Blakeslee, safety engineer, 
American Petroleum Institute. 
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Progress zm Accident Prevention 


..m Petroleum Refineries 


By H. N. BLAKESLEE, Safety Engineer, 
Department of Accident Prevention, American Petroleum Institute 


HE question has been 
asked, what tangible 
evidence do we have 
of the value of accident pre- 
vention work in oil refiner- 
ies? Probably the best way 
to answer this question is by 


giving the definite experi- 


ence in accident prevention in certain refineries which have 


been interested and active in accident prevention work for 
a period of years and comparing the results with the situa- 
tion in refineries of the United States as a whole. 


One company operating four refineries employing almost 
4000 men, in the year 1929, experienced injuries to em- 


ployees causing the loss of time from work at the rate of 
one lost-time accident to each 131 employees during the 


year. 


Another company operating some six or seven re- 


fneries and employing over 7,000 workers reported one 
lost-time accident during the year to each 83 employees. 
Each of these companies has been active in accident pre- 


vention work for ten or twelve years. 


Statistics gathered by the 
Petroleum Section of the 
National Safety Council for 
the year 1929, 
80,000 refinery 
that lost-time 
dents occurred to each 19 


covering 
workers, 
show acci- 
men employed during the 
year. Comparison of the ac- 
cident experience of these 
refinery workers (of the in- 
dustry) with the accident 
experience of the companies, 
shows that one company 1s 
actually preventing 86 per 
cent of its [ 
dents and the other company 


share of acci- 


is preventing 77 per cent 
of its share. 
During the first six 


months of 1930, the Petro- 
leum Section of the Nation- 
al Safety Council conducted 
a contest. In this contest 
41 refineries, each employ- 
ing 480 men, or more, ex- 
perienced an accident 
quency of 12.46 accidents 
to each one million hours 
worked. On the other hand, 
51 refineries, each employ- 
ing less than 480 men re 
Ported an accident  fre- 
quency of 32.10 lost-time in- 
Juries to each one million 
hours worked. This 


fre- 


coMm- 





A pipe railing prevents this man from striking his head against the awe 
open window. Ale 


parison seems to indicate as a whole that the large refineries 
are more definitely interested in accident prevention work 
than are the smaller refineries. However, during this con- 
test fourteen refineries working less than 480 men went 
through the contest without a single lost-time accident. 
This leads us to conclude that where small refineries are 
as well managed as the larger refineries usually are, acci- 
dents are indeed rare. 

One small refinery in Pennsylvania first became interested 
in accident prevention late in 1927. During that year 49 
lost-time accidents occurred in the refinery. This included 
one fatality. During 1930 accidents in this same refinery 
caused no loss of time by employees from their work. Inci- 
dentally, this refinery is considered well managed in every 
respect. 

Advance information on the records of the Petroleum 
Section of the National Safety Council for 1930 indicates 
more than 65,000 refinery workers will show an accident 
frequency rate 31 per cent lower than the rate reported in 
1929. During 1930 one out of every 28 refinery workers 
reported sustained a_lost- 
time injury, as compared 
with one out of every 19 in 
1929. 

The question may be 
asked, how has this change 
been brought about in the 


refineries which have 


suc- 
ceeded in reducing accidents. 
The answer is: A more 


complete understanding of 
the work done in the refin- 
ery. Of course, mechanical 
improvement, such as the 
use of conveyors for han- 
dling drums 
material, has 
contributed to the result by 
making it unnecessary for 


boxes, cans, 


and heavy 





men to handle the heavy 
loads as formerly. Vapor- 
proof electrical equipment 


has replaced other types of 
electrical equipment, there- 
by eliminating a source of 


ignition for flammable 
vapors. 
Thought has also been 


given to the elimination of 
flammable 
distillation 
ceiving 


around 
equipment, re- 
houses, 


vapors 


storage 
tanks, and elsewhere about 
the refinery. When repair 
work is to be done steps 
taken to see that all 
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(GrapPHs 


Showing H. 
owing How YT ncreased 
(Compression 


_.. INCREASES POWER 
... LOWERS HEAT TO COOLING WATER 
_.. AND LOWERS EXHAUST TEMPERATURES 


eee pressure raises the 
temperature inside cylinders 


before ignition, it is a commonly 
accepted idea that high compression 
engines present a heat problem. 

Such is not the case. The waste 
heat of a high compression engine is 
less than that of a similar engine of 
lower compression ratio. 

Obviously this is so, since when 
an equal amount of fuel is burned in 
each type, the higher compression 
motor converts a greater percentage 
of the fuel energy to power, leaving 
less heat to be dissipated through 
cooling systems and exhaust.* 

These conclusions of theory are 
borne out by experimental practice. 
During several years the experi- 
ments made in Ethyl Engineering 
Laboratories have indicated this re- 
sult, and data are now available from 
a series of tests which illustrate the 
point conclusively. 


The accompanying graphs are 





*This assumes the use of fuel of sufficient anti- 
hnock value to prevent detonation in each engine. 


made from tests of a typical eight 
cylinder engine. 

In Figure 1 the power of the en- 
gine is plotted with the use of three 
different heads to give compression 
ratios of 5.2 to1,6.0to1,and7.0to1I 
(having compression pressures of 104 
pounds, 130 pounds, 171 pounds, 
respectively). The differences in 
the percentage of power increases 
at different speeds are due largely 
to the use of planed heads to 
secure higher compression and 
do not exist if combustion cham- 
bers are correctly proportioned. 

Figures 2 and 3 present the 
lower heat losses resulting from 
a more efficient use of energy. 
The cooler temperatures which 
the higher compressioh ratios 
maintain at given r.p.m. (because 
of their higher power output) 
become increasingly important as 
speed increases. The lower ex- 
haust gas temperatures which ac- 
company high compression ratios 


are of importance both because 


of the lower 


posed on the exhaust valves and 


temperatures im- 


because of the smaller amount of heat 
transmitted from the exhaust pipe 
to the driving compartment during 
hot weather. 

Body -designing engineers will 
also find the curves in Figure 3 par- 
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ticularly attractive. Higher com- 
pression pressures hold a promise 
for them of radiators of smaller 
area even with motors of increased 
power. This will be of even greater 
importance in aviation, where air 
resistance of the frontal area has a 
marked effect on performance. 

A large number of high compres- 
sion cars are now on the road. These 
cars operate without detonation on 
the Ethyl Gasoline commercially 
available on every highway in the 
country, and their performance is far 
superior to that of cars having the 
usual average compression. 

A manufacturer who desires the 
increased efficiency of high compres- 
sion motors but distrusts the avail- 
able supply of a fuel which will oper- 
ate without detonation is running 


from a shadow. There are now over 


ETHYL GASOLIN 


In this heat balance experiment, 
the temperature of exhaust gases 
is measured by a thermocouple 
pyrometer. The amount of heat 
absorbed by cooling water is 
measured by sensitive thermom- 
eters which indicate the tem- 
perature cf the water upon enter- 
ing and leaving the cooling jacket, 
and by scales which weigh the 
amount of water passing through. 
The torque is measured by an 
electric dynamometer. The speed 
is measured by an electrically 
operate 1 re voluti mn counter and 
a stop watch, 


fi 


250,000 pumps in the country that 
bear the Ethyl emblem. Approxi- 
mately five million motorists alread) 
use Ethy! Gasoline regularly,and the 
number is growing rapidly. 

With the public demanding more 
power, faster acceleration and favor- 
ing low sales prices, the compression 


pressures of 1932 models seem cer- 





IGURE | shows the relative brake 

horsepower of the engine (at three 
ratios of compression) for speeds be- 
tween 1000 and 3000 r.p.m. Figure 2 
shows the temperatures of exhaust 
gases in degrees Fahrenheit taken by 
a thermocouple in the exhaust pipe. 
Figure 3 shows the amount of heat 
absorbed by cooling water in British 
Thermal Units per hour. 














THE DRIVER OF ANY CAR 
ANYWHERE IS NEVER FAR 
FROM ETHYL GASOLINE 


When writing Etayy 





tain to be higher. And if the present 
success of cars developing superior 
performance is an indication, those 
manufacturers who take best advan- 
tage of the compression pressures 
permissible with Ethyl Gasoline will 
be rewarded by increased sales. Ethy] 
Gascline Corporation, Chrysler 


Building, New York City. 
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vapor or liquid lines are absolutely clear of oil or vapors 
before the work is started. 
nected and there is a possibility of vapor or liquid in these 


lines, arrangements are 
made to catch the liquid 
rather than to let it spill on 
the ground, later to vapor- 
ize and drift around the re- 
finery as a combustible 
mixture. To illustrate the 
value of such precaution, 
the following accident is 
described: A crew of men 
disconnected the vapor line 
from a still; a small quan- 
tity of condensate spilled 
out of the line when the 
connection was_ broken. 
The crew gave this spill no 
further thought until sev- 
eral minutes later when the 
liquid had vaporized and 
drifted with the air over 
100 feet to a fire in the fire 
box of another still. A flash 
occurred and, according to 
those observing it, seemed 
to follow in a sheet of light 
blue flame back to the 
source of the spill. A part 
of the crew succeeded in 
escaping the flash, but two 
men were so_ severely 
burned that they died. 


Much is being accom- 
plished through committee 
work and by encouraging 
workers in the plant to ex- 


press their ideas and make suggestions for improvement of fire. 
equipment or operations. Some companies are compensating 
employees for ideas submitted which prove of real value to 
the company. Even experienced workmen have learned that 


further study, 
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When lines are to be discon- 


give employees limited information on how to handle 4} 
work so as to prevent accidents. Workers ar 
rendering first aid to the injured. This causes them to | 

de 





An electric lighter provided so refinery workers may light their smokes 





as they leave the plant. 











; neir 
€ imstructed jp 


more thoughtful about the 
prevention of — injuries 
Many lives are saved each 
year by the application of 
artificial respiration to 
workers who have been 
overcome by petroleum 
vapors or hydrogen sy. 
phide gas. 


In some refin. 
eries every employee knows 
how to perform artificial 
respiration. 


Companies are also hold. 
ing fire drills, providing 
employees with fire prob- 
lems and_ putting gangs 
through the actual steps of 
fighting an imaginary fire. 
Each employee in the fire 
zone of the plant does just 
what he would do in case 
of an actual fire. Some 
report to the fire chief, 
others move the fire equip- 
ment into position, others 
take up their stations at 
pumps, others close gates 
on lines which might pro- 
vide fuel for the fire, and 
still others attend to 
switching water lines and 
foam generator lines so as 
to deliver a predetermined 
quantity of extinguishing 
material at the point of the 


It has been noticeable in the plants where such train- 

ing has been carried on that the workers are more alert to 

fire prevention and that fires do not frequently occur. 
The old instruction to employees to “keep cool in case 





brought about by 
conferences in 
meetings and 
committees, re- 
veals much about 
their own work 
that they had not 
suspected. 
Executives are 
very much in 
agreement that 
complete informa- 
tion and under- 
standing by work- 
ers of the work 


they are doing 
serve to. elimi- 
nate mistakes, 


consequently, 
eliminating acci- 
dents. Some com- 
panies have de- 
veloped _ instruc- 
tion books within 
their own organ- 





izations which 





Here, it is impossible to step past the corner of the building or out of the open door in the path 





of an automobile. 


of fire,” has be- 
come _ obsolete. 
Men instructed so 
that they know 
what to do in 
case of fire pro- 
ceed to do as they 
have learned. 
Men who do not 
know what to do 
are the ones who 
actually lose their 
heads under these 
conditions. 

The experience 
of operators has 
conclusively prov- 
en that it is the 
information and 
understanding of 
problems that 
may be encout- 
tered that gets the 
work done right, 
efficiently, and 
without accidents. 
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These facilities mean 


FINE WORK—FAST DELIVERY 


he Limbert pipe bending shop, with 
abundant capacity, makes prompt delivery certain. 
But more than mere bigness, this unusual plant incor- 
porates the most highly developed methods for ac- 
curate quality work. The equipment and methods used 
here are the result of a full third of a century of pipe 
fabricating experience. 





In this shop your most difficult job will be handled 


skillfully and promptly. The experienced engineers who G = O. B. 

design the material, and the mechanics who man the LIMBERT & CO. 
shop, know exactly what they are doing. Limbert facili- 570 Fulton St., Chicago, Ill. 
ties include the most modern specialized equipment for St. Louis, Mo. _ Kansas City, Mo. 


Detroit, Michigan 
Works: East Chicago, Indiana 


every phase of pipe and fitting fabrication in 








steel, iron, or welded construction. Every type 
of high pressure, high temperature pipe joint 
can be produced promptly. 





-* . 
oe 


When writing Geo. B. Limpert & Co. please mention The Petroleum Engineer 
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Air Filters Prove Beneficia 


“SN NTRY of sand and other abrasive material to internal 
combustion engines in pipe line stations through air 
intake lines is a phase of station operation that fre- 

quently is given too little consideration. In a great many 
instances the geographical location of the station minimizes 
the problem. At other sites dirt entering the engine through 
the air intake line has been the source of 
tenance 


excessive main- 
bearings and 
the intangible loss 
resulting from units being down and their loss in efficiency 


valves, liners, rings, in 


In 


costs on 


lubrication costs. addition there 1s 


prior to being shut down for repairs. 


] 
t 


ui 


Prevention of foreign matter 


ol 
ap 
1- 

it 


reaching the internal bear- 


ing surfaces 
the 
peawts 


engine 
more 
perative when 
is consicde red that 
tests show 
to 4.23 
f dust 
1,000 cubie 
The 


Was made in 


recent 
from one 
erains O in 
every 
feet of air. 
test 
dis- 


where con- 


industrial 
tricts 
ditions 


were con 


sidered fair. 

As 
line stations 
located 
highways, 
road Ss 


many pipe 
are 
close to 
rail- 
industrial 
sites or in a sandy 
or windy country 
the dust problem 
is, of course, 
greater. Stations 
so located invari- 
ably show greater 
maintenance 
in 


cOsts except 


stations where 


provisions are made to prevent the abrasive material reach- 


ing the engine. 
Although engines of different design and size take differ- 
ent quantities of air, the ratio of dirt to the total quantity 


of air under similar conditions is the same. As an example, 


consider a four-cylinder 400 h.p. at 200 r.p.m. four-cycle, 


17 by 24 air injection engine. Assuming the unit to be 
operating under conditions where the air contained 4.23 


grains of dirt per 1,000 cubic feet. The working cylinders 
have a volumetric capacity of 1,261 cubic feet of free air per 
minute. Add an approximate total of 10 per cent for the 
compressor and the total will be brought to 1.387 cubic feet 
of per minute. At this of dust per 
minute would be going to the engine through the intake 


line, most of which is carried off by the lubricating oil. 


1.21 


? ( 
ol MW) 


air rate 5.87 grains 


Over full 24 hour run 8,452 grains of 


pounds, would reach the engine. 


a dust, 


Over a period of 


or 





Interior of an air lift plant in Oklahoma, showing position 


days the total would swell to 363 pounds of dust Mocs 

ty . - . . . . ” “20ST 
of this foreign material is carried away by the crank case 
oil and is removed : 


fuges. 


from the oil either by filters or centri 
Some of it is deposited on the ; 


piston head and ; 
frequently mistaken However, before jt 
removed from the engine it accelerates wear and plays 
part in oil. 


In most instances it is difficult to obtain concrete 


for carbon. 


the deterioration of lubricating 


figures 
showing the maintenance charges caused by abrasive my: 
terials the 


reliable 


intake lines 
al\ ailable sho 


through air 


records 


reaching engines 


Sometimes past are 1 


ing engine performance under certain conditions. Agaiy 
operating condi- 


tions vary widely, 
\Where conditions 
permitted 
desirable analysis 
the results have 
heen surprising, 

Such 


may 


have 


a 
be found in 


Case 


a Qas Compressor 
Okla- 
where a 
accurate 
ot 


station in 
homa 
record 
valve mainte- 
nance was avail- 
able for a period 


1] 


these 


ot vears. Six 


of years 
represented the 
time the 
operated 
without air filters 


statio! 


Was 


and the remain- 
der was for the 
period it was 


operated with fi- 
ters. During the 
entire period the 
operated 


of air filters. 

station 
an average of 
Following installation of filters on the 


on 
168 days per vear. 


air intake lines maintenance charges on mixing, exhaust 


and intake valves were not only lowered 34 per cent but 
This does not 


units or the 


lubrication costs were reduced 25 per cent. 


take into account the loss in efficiency of the 
down time of the engines. 

This station equipment consists of eight 190 h. p. units 
with one 110 h. p. and one 70 h. p. compressor used as 
resetve compressors. The station is located on a hill adja- 
cent to a paved highway and railroad with a cinder 
roadbed. In addition-the soil in the territory is sandy and 


1s whipped into swirls by the 


a 


frequent sand storms. 


Originally the air intake lines were located inside the 
steel buildings. DIX 
and at the time 


During this six-year 


sheet metal 


years later the lines were moved outside 


station structural and 
ot the change air filters were installed. 


period liner and piston wear was rapid as was valve weat. 
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Mixing valve trouble was particularly noticeable and ex- 


pensive. 
and grit carrieé 
the practice to leave 
for use. When removed they were repaired by building 


Such valves were badly cut and worn by the sand 


lin by the air flowing through them. It was 


them in service until they became unfit 
them up by welding and then machining them to size. 
Over the six-year 
valves alone averaged slightly under 5100 annually. This 
included the 10 new valves purchased in the 
nd damaged valves and the labor charges. 


period the maintenance for mixing 


SIX vears, 


repair of worn a 
When the filters were installed on the intake lines the main- 


tenance charge on mixing valves was lowered 51 per cent. 


the 
; ® 


Tar 
rreater amount ol 


By 
the maintenance 
cost went for re 
and re 
exhaust 
Prior to 


placing 
pairing 
valves. 
filtering air each 


engine Was 
charged with 


three new valves 
annually and their 
was above 
This, of 
entailed 
ot 


cost 
SSog. 
course, 
the expense 
new 
labor 
This, along with 
the removal 
repair of valves 
and three 
times annually, 
caused the main 


seats and 


charges. 
and 


seats 


tenance charge on 
exhaust valves to 
soar to slightly 
under $1,500 
nually, 


an 


Aiter the installation of the filter the exhaust valve main- 
tenance charge was reduced 33 per cent, effecting a savings 
of almost $500 annually over the previous period. During 
the last five years each engine has required two sets of 
valves and sea which 
material savings in repair and labor. 


ts annually and two grinding jobs, 


accounts for the 

The annual maintenance cost on the intake valves was 
considerably under that of exhaust valves because the intake 
valves cost approximately half that of exhaust valves and 
their wear was much longer. However, the annual savings 
Irom this source was better than 31 per cent of the cost for 
intake valve repair prior to the installation of air filters. 

During the six-year period an average of five new intake 
valves were installed annually. The intake valves on each 
machine, however, were 
Present conditions these 
all units, 

When considering all three types of valves a savings of 
approximately S600 is effected annually since the installation 


Under 
year on 


ground three times a year. 
valves are ground twice a 


ENGINEER, 





Air filters on the Prairie Pipe Line Co.’s station at Blair, Okla. 
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Station Operation 


of the air filters on the intake lines. This represents only 
the direct tangible savings and not such indirect charges 
as loss of efficiency and loss as a result of the units being 
down. 

The paring of this station is 
accomplished at a filter cost of approximately $140 annu- 


maintenance charges at 


ally, including interest on the investment and depreciation. 
Depreciation of equipment is spread over 10 
years and the only added equipment necessary is a cleaning 
tank, the cost of which is slight. 


a period of 


\nother savings noted at this station following the instal- 
lation of the filters was in the lubricating costs. Before in- 


stallation of filters 


an eight drop 
sight feed was 
used and the en- 
vines consumed 
about 1,260 gal- 
lons of oil an- 
nually. 


During the past 
hve years the en- 


vines have been 
lubricated on a 
Six drop sight 


feed and the an- 
total 
sumption of oil is 


nual con- 


down to less than 


950 gallons. This 
is attributed 
mostly to the 


smoother engine 
performance and 
] and 


slower liner 


ring wear 
of 


being 


as a 
cleaner 
intro- 

the 

engine. Assuming 

the cost the 
lubricating oil to be .50 per gallon, a lubrication cost saving 
of about $160 annually is effected. 

Detailed installation 
of filters at oil line stations using Diesels as prime movers 


result 
air 
duced into 


of 


figures on costs before and after 


are not availabie. However, such a station on a line coming 
out of the Texas Panhandle showed surprising reductions 
in lubricating oil consumption during the first six months 
following installation of air filters on the intake line. This 
station is located in a sandy country where sand storms 
are a daily occurrence. 

rhe fuel centrifuged 
at the station and liner wear was more rapid than aver- 
while lubricating 


engines were burning purchased 


age oil consumption was considerably 


above that of other stations with identical equipment but 
in more favorable locations so far as dust problems are 
concerned. 

\fter six months of operation with filters the engines 
had a much lower record of lubricating oil consumption 


and operating conditions as a whole improved. 
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HARRISBURG 
TOOL JOINTS 





With so many chances for a “tough break” in these days of intensive 
drilling in crowded fields the best is the cheapest in all oil field equip- 


ment. 


Drill your next hole with Harrisburg Tool Joints and you'll drill it with 
greater speed, greater accuracy and greater economy. 


Harrisburg Tool Joint forgings are made of steel noted for higher ten- 
sile strength, greater elasticity—and its ability to resist crystallization 
to the limit. 


Let us quote on your requirements. 


HARRISBURG PIPE & PIPE BENDING COMPANY 
Harrisburg, Pa. 


Fully Equipped with Our Own Open Hearth Furnaces, Rolling Mills and Forge Shops. 
Distributors: The Corbett Corporation, Sawyer and Winter Sts., Houston, Tex.; Harrisburg Supply Co., Tulsa, Okla 
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When writing Harrispurc Pipe & Pipe BENDING Co.. please mention The Petroleum Engineer 
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evelopments mn 


Refining Pennsylvania Crude Oit 


By C. M. RIDGWAY, Supt. Old Dutch Refining Co. 


EARLY every member of the oil fraternity is 
familiar with the history of the Pennsylvania oil 
field, the birthplace of the industry and the training 
school of many men now holding executive positions in 
the production and refining divisions of oil companies the 
world over. Many of these men have been connected with 
the industry practically from its very inception. They have 
followed the processing of this crude from the 
time when kerosene was the most valuable prod- 
uct, through its various stages up 
to the present time when lubricat- 
ing oils are the most desirable 
products and kerosene and gasoline 
are only “necessary evils.”” Examin- 
ation of a map of eastern . 
fields will reveal that they 
extend due northeast along 
the Ohio River valley 
from Huntington, West 
Virginia, to a point near 
Wheeling; West Virginia, 
thence somewhat east of 
north to Olean, New York. 
Nearly all of the 
production is lo- 
cated east of this 
line, although 
considerable 
crude is obtained 
from the Ohio 
fields as far west 
and north as the 
vicinity of 
Youngstown. 

It will be noted 
that the various 
crude oil purchas- 
ing agencies post 
prices covering 
several grades. 


12°38 Gamer rr 


’ ; ae 


These grades are 
named either for 
the district in 
which the crude 
is produced or the 
pipe line serving 
that district, viz. : 
sradford — produced in the Bradford; Eureka — from the 
Eureka Pipe Line Company serving part of West Virginia; 
Buckeye — oil collected by the Buckeye Pipe Line which 
serves the Ohio fields. 

The crude produced in this district as a whole is recog- 
nized as being the highest quality base obtainable for the 
production of lubricants. It is practically uniform in qual- 
ity, the average gravity being about 43 degrees A. P. I. 
However, a few freaks are encountered, such as a 32-degree 
A, P. I. crude found near Franklin, Pennsylvania, and a 
o-degree A. P. I. crude produced near Falling Rock, West 

















Virginia. The only essential difference between the grades 
is the gasoline and kerosene content. The lubricants pro- 
duced from any of these grades using the same methods 
will be identical to all practical intents and purposes, 
although the lubricating stocks from some crudes_ will 
require more drastic filtering than others. 

The crude is a sweet, distinctly paraffin base oil which 
does not present any unusual problems, 
although some trouble is encountered with 
hydrochloric acid formed by the hydrolysis 
of magnesium chloride. All cuts possess a 

much higher gravity for a given 
boiling range than those obtained 
from any other crude, with the 
possible exception of the light ends 
from some Michigan crudes. This 
is demonstrated by the table at the 

bottom of this page. 
Practically every type of distil- 
lation apparatus, such as cheese 
box stills, cylin- 
drical batch stills, 
continuous bat- 


\ 


teries, single flash 
steam atmospheric 
pipe stills, shel] 
stills operating 
under vacuum 
and vacuum pipe 
stills has been 
used in process- 
ing the oil. 
Lubricants of 
good quality can 
be produced by 
any one of these 
methods which 
speaks well for 
the inherent char- 
acteristics of the 
oil. However, the 
desire for in- 
creased vields and 
better physical 
characteristics has 
prompted the in- 
stallation of many 
pipe still units of the steam-atmospheric and vacuum types. 
In many plants the conventional steam atmospheric pipe 
still is used. While in other plants the crude is topped down 
through gas oil in a similar still and then transferred to a 
vacuum pipe still. The usual method of operation in the 


Average Boiling Penna. Mid-Cont. Gulf Coast 
Point A. P. 1. Gravity 
300° F, 54.7 53.5 46.5 
400° F. 50.6 44.3 37.0 
500° F, 44.0 39.0 29.0 
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latter case is to take off the wax distillate as an over- 
head cut and the long residuum or desired grade of stock 
from the bottom of the tower. The vacuum tower is equipped 
so that side-drawn steams can be taken when it is desired 
to make a steam refined stock of superior characteristics 
as an overhead product of a very high flash and viscosity 
stock such as 630 degrees F. flash steam refined as a 
A number of articles have been published 
dealing with these types of apparatus. 


bottoms product. 


Two rather distinct methods of handling the crude pre- 
vail in this district. In one a 90 viscosity at 210 degrees F. 
long residuum is used for a blending base for motor oils 
and in the other a 150 viscosity at 210 degrees F. bright 
stock is prepared for the base. Other types of steam refined 
stock are made and will be discussed in another 


graph. 


para- 


Where a steam atmospheric pipe still is used, the following 
vields may be expected when running to long residuum: 


In the event that 145 viscosity stock is desired the yields 
down through and including gas oil will be identical with 
those given above, but the wax distillate and stock yields 


will be approximately as follows: 


A.P.I Flas] Fire Viscosit 


\r: ' “— - - 14 , 
Vis. ot K 17.6 v8 > / 3 } i | 


For many years Pennsylvania gasoline was considered a 
premium product due to its appearance, odor, freedom from 
sulphur and high gravity. However, since the advent of the 
high compression motor it has lost favor due to its tendency 
to “knock” in engines of this design, particularly those 
gasolines having a high end point. At the present time 
the gasoline is cut with an end point of about 360 to 380 
degrees F. and blended with either cracked gasoline or those 
motor fuels which have an inherently high benzol equiva- 
lent. A good grade of motor gasoline is produced by this 
method since the low end point Pennsylvania gasoline 
possesses a fairly good benzol equivalent. 

Pennsylvania kerosenes are marketed in three grades: 45, 
46 and 47 degrees A. P. I. They are of excellent quality, 
water white, good odor and have unexcelled burning prop- 
erties. As a matter of fact these kerosenes are used as 


a basis of comparison for the performance of kerosene 


made trom other crudes. They only require a very slight 
acid treat and in some cases a mild doctor treat to make 
them marketable. 

The gas oil fraction is often sold as such or is used as a 
high-grade fuel oil. Recently the tendency has been to crack 
this stock for gasoline and blend a low end point, straight 
run gasoline with it for the production of a premium motor 
fuel. 

The wax distillate is dewaxed in the conventional manner 
by chilling in continuous chillers and pressing at a tem 
perature 15 to 20 degrees below the cold test desired in 
the finished neutral. The average cold test of these neutrals 
is approximately plus 25 degrees F., hence the pressing 
\\ here 


zero cold test neutrals are desired, the wax distillate is 


temperature is approximately plus 10 degrees F. 


usually pressed at plus 35 degrees F., 


and ag: 
15 degrees F. 


When pressing at normal te 
rate is in the neighborhood of 
per 24 hours. 


41N at minys 
mperatures the 
barrel per 48-inch plate 
The dewaxed distillate or pressed distillate as it is knoy 
Wn 


: d neutrals 
Many of the plants are equipped with pipe stills which si 
are 


in this field is reduced by distillation to the desire 


used for this service and reducing centt ifuge solution TI 
results obtained by the distillation of 
in such a unit follow: 


:) 
le 
a pressed distillate 


Fire 


\ few plants rerun the overhead gas oil from this unit 
in the same apparatus and produce such products as miner's 


neutral or 300 oil, a high flash, long burning oil. The 


yields from such a run are indicated below: 


\fter distillation the neutrals are filtered through Fuller's 
earth to remove moisture and to obtain the desired color. 
It is interesting to note that none of the lubricating cuts are 
treated with acid, but are filtered to the desired color. 

The wax resulting from pressing wax distillate is melted 
and pumped to the wax sweaters where it is transferred to 
the sweating pans. The molten wax is chilled until it 
solidifies and is then gently warmed at a predetermined rate 
and the oil known as foots oil, which was entrained with 
the wax, drains away. The foots oil usually takes one of 


two courses. It may be added to the pressed oil and rerun, 
or it may be added to the wax distillate. The final sweating 
temperature is determined by the required melting point 
of the wax. The wax remaining after this operation can 
be cut into various grades by resweating. After sweating 
uller’s earth or 
for shipment by either 
chipping or molding into cakes. The finished white scale 
wax usually amounts to about 1.3 per cent on the crude 
by volume. 


the wax is melted and filtered through 


bone black. It is then prepared 


The steam refined stock resulting from the primary dis- 
tillation is sold as such or is dewaxed and sold as bright 
stock. In the preparation of bright stock, the steam refined 
material is filtered, either hot or diluted with naphtha, to 
the desired color, the filtering loss amounting to about 
5 per cent of the net stock. After filtration the stock is 
diluted in the ratio of about 60 parts of naphtha to 40 parts 
stock and dewaxed by either cold settling or centrifuging. 

Where cold settling is used it is heated to approximately 
90 dégrees F., 
tank and the temperature decreased very gradually to a point 
approximately 40 degrees F. below the desired cold test 
of the finished oil. The mass is allowed to stand for approxi- 
mately 24 hours; during which time the petrolatum mixture 
settles to the botttom due to the difference in specific 
gravity between it and the solution. This difference m 
gravity is brought about by the fact that the 
petrolatum crystalized with a naphtha content of approxt 
mately 40 per cent, whereas the oil-naphtha mixture con- 


and then transferred to a coiled insulated 


specific 
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60 per cent naphtha. After settling, the total time 


Sadie. etc., requiring 4 to 6 days, the naphtha-oil 
von is carefully pumped off and the petrolatum removed 
from the tank. About the lowest practical cold test obtain- 
able by this method is plus 35 degrees F. The petrolatum 
Joss amounts to 15 to 28 per cent. The petrolatum mixture 
which contains some oil is carefully steam distilled and the 
petrolatum which is left in the still further treated and 
ltered. It is graded into various classes by the finished 
color, which ranges from red to lily white, depending upon 
the thoroughness of decolorizing. 
The majority of the refiners use a continuous chilling 


method and dewax with centrifuges. Where low cold test 


socks such as zero to plus 5 degrees F. are desired the 
naphtha-oil ratio is increased to 75:25 and the oil chilled to 
about minus 50 degrees F., the actual centrifuging taking 
place at about minus 40 to 45 degrees F. When a high 
melting point petrolatum is desired, the raw petrolatum is 
rediluted and centrifuged a second time. It is then handled 
in the manner outlined in the preceding paragraph. Where 
normal cold tests of plus 25 to plus 35 degrees F. are made 
the petrolatum loss will amount to about 12 per cent of the 
net stock processed. The loss increases of course with 
decreasing cold test and may amount to as much as 25 
per cent where zero cold test stocks are produced. 

The bright stock solution is reduced either in shell stills 
by fire and steam or in pipe stills. After reducing it is 
filtered to brighten and give final color. 

The fact that this crude yields lubricating oils of superior 
quality is apparent when the following physical character- 
istics are considered : 

Neutrals 


Pennsylvania neutrals have a classification peculiar to 
this field, being unlike that of any other district. They are 


sold as follows: 


36 Miner’s 


gree F. 


Neutral: A 36-degree A. P. I.—300-de- 

flash, long burning oil. Also known as 
mineral seal. 

34 Neutral: 


of approximately 60 sec. at 100 degrees F. Say- 


A 34-degree A. P. I. oil with a viscosity 


bolt Universal. 
34 Sundebloom: 


impart a rose bloom. 


Regular 34 neutral sun bleached to 


180 Neutral N. P. A. The numerical classi- 
200 Neutral{ fication refers to the Saybolt Universal 
220 Neutral} viscosity at 70 degrees F. 


150 Neutral) These neutrals are usually sold with a 3 
color. 





The physical characteristics of some of these neutrals 
follow: 
in a eee 34.0 33.7 31.7 31.5 31.0 30.5 39.5 
Flash ter 340 350 400 410 425 430 445 
Fire : 300 400 460 470 480 485 500 
Viscosity a 70° F 83 145 163 205 230 375 
Viscosity @ 100° F 60 75 130 145 185 200 330 
Viscosity @ 130° F 53 75 1 97 103 
Viscosity @ 210° F. 42 43 45 47 
Cloud... 40) 40 40 
a 30 30 25 25 25 5 
N. P. A, Colo: 1 ly, 3 3 
Carbon Residue 10 12 18 21 2 


NHS 


Steam Refined Stocks 


Long 600 635 650 600 630 
Grade Residuum Fire Fire Fire Flash Flash 
A. P. I 28.5 27.5 26.5 26 25.5 22.0 
Flash, Degrees F. 490 540 575 590 600 630 
Fire, Degrees F 540 615 645 670 680 710 
Viscosity @ 210° F, 90 145 170 190 250 280 
Pour 75 60 60 65 70 80 
Carbon Residue 1.25 2.75 3.25 3.5 4.0 4.5 
Bright Stocks 
Grade Long Residuum 150 Viscosity 
A. P. I. 29.0 28.0 
Flash, Degrees F. 490 545 
Fire, Degrees F. 540 610 
Viscosity @ 100 Degrees F. 980 2077 
Viscosity @ 130 Degrees F. 400 845 
Viscosity @ 210 Degrees F. 90 150 
Pour . ‘: 25 30 
N. P. A. Color 6 8+ 
Carbon Residue 75 1.31 


Motor Oils 


At least four distinct methods of preparing motor oils 


are in use in this district. These methods are outlined below: 


1. Blending 410-degree F. flash neutral with 150 vis- 
cosity bright stock. 

2. Blending 410-degree F. flash neutral with 90 vis- 
cosity at 210-degree F. bright stock. 

3. Still blend pressed distillate or neutral with 90 vis- 
cosity bright stock and top off to the desired vis- 
cosity. 

4. Still blend pressed distillate or neutral with 150 vis- 
cosity bright stock and top off to the desired vis- 
cosity. 


The physical properties of a series of motor oils obtained 


by method No. 1 are given below: 
- s 


GRADE 

Medium Special Extra 

Light Medium Heavy Heavy Heavy Heavy 

Ss. A. E. No. 20 30 40 50 60 60+ 

A F &. 29.5 29 28.5 28 27.5 27 

Flash 435 450 460 475 510 525 

Fire .... 500 515 520 545 585 595 

Viscosity @ 100° F. 224 415 638 914 1620 = 

Viscosity @ 130° F. 135 202 286 400 575 625 

Viscosity @ 210° F. 50 60 70 85 110 125 

Pour 30 30 35 35 40 45 

Color 4 6 6+ 6-+ 7 7+ 
Carbon 


Residue 39 46 .50 .84 -96 1.15 





The final yields of a crude processed in the manner out- 


lined in this article would approximate the following: 


RI, BR TW csicsisesisenscwnecwenantcsenssnn . 25.3% 
Naphtha, 315 IBP-415 E. Pu... nian sicily 
Kerosene, 46 Gravity... « aw 
Gas Oil . a 
300 Oil ...... hs 
34 Neutral . ae 
150 Neutral ..... » Ge 
180 Neutral rea 9.6 
Bright Stock 13.7 
Crude Scale Wax Ls 
Petrolatum 2.4 
Loss . 4.6 
Total 100.0 % 
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TYPES OF HOSE 








FOR OIL COUNTRY USE 


HEL-Fl HIGH PRESSURE STILL CLEANING HOSE 


HEL-Fi'S tube will withstand the high temperatures of steam conveyed 
through it and is oil resisting. The cover is of three ply asbestos, over 
which is placed a close winding of wire to fortify the inner structure 
against external temperatures which rise as high as 900° F. HEL-FI Spe- 
cial Couplings are safe and efficient and will screw on easily over the 
wire winding. 


SUPER-WILCOX ROTARY HOSE 


A powerful hose that can endure the terrific punishment inflicted by ex- 
treme conditions of deeper drilling. Expansion and elongation, the chief 
causes of Rotary Hose failure, have been eliminated without loss of 
flexibility. 


ROUGH RIDER CORE DRILL HOSE 


A companion to the well-known Rough Rider Rotary Hose ... both in 

performance and construction. Capably handles the higher pressures 

created by the large core drills of today. Is ruggedly constructed, flex- 

ible, has a tough rubber cover and heavy substantial couplings. 
Manufactured by 


- THE yg Mere RUBBER COMPANY 
“If Continental Sells It....There Is No Better” 
THE CONTINENTAL SUPPLY COMPANY 


General Offices: ST. LOUIS 
THE CONTINENTAL SUPPLY CO., LT3.——_—_—_—_———— ——— 
224 Traders Building, Calgary, Alberta, Canada 

Export Offices: CONTINENTAL EMSCO CO., INC,————_ = 
74 Trinity Pi., New York 

London Offices: 316-17 Dashwood House, Old Broad St., E. C. 2 

CONTINENTAL EMSCO S. A. R.- 








7, Strada Eminescu, Ploesti, Romania CMR-2 PE-6-GRAY 
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please mention The Petroleum Engineer 











1931 








115 








116 THE PETROLEUM ENGINEER, MIDYEAR, 1931 


INTERNAL STRESSES 


of Wire Line 


By WALTER VOIGTLANDER* 


i 3 ITHOUT doubt 
? it will be acknowl- 
edged by all engi- 





neers that a wire rope 
will render service in 


mgs : 6x19 
some definite relation to Warrington 


the stresses to which the 


rope is subjected, assuming, of course, lack of abuse or of 
corrosion. That the rope service will be greater with lower 
stresses is almost self-evident from the viewpoint of fatigue 
and has been proven in actual usage; thus it is proposed to 
show that relative service is a reciprocal index to all the 
combined stresses acting upon and within the rope. The 
applied axial tensile stress can be easily controlled and varied 
at will, but the other stresses are so greatly influenced by 
constructional details of rope fabrication, that their mathe- 
matical values are indeterminate ex- 
cept when certain of the variables are 
unified or kept constant for any series 
of tests or investigations. 

There have been many praiseworthy 
attempts made to evaluate the internal 
stresses in wire ropes under the general 
heading of “bending stresses”, but these 
stresses include not only so-called pure 
bending stresses, but torsional and con- 
structional stresses as well as an wun- 
definable “restrictional” stress that in 
creases within a rope with the intensity 
of the very stresses acting upon and 
within the rope. It will be acknowl- 
edged that any “bending stress” formula 
or set of derived stress tables that does 
not give practical results coinciding 
with field results, is impractical. Some 
of the tables or formulas how used are 
applicable to moderate and larger sized sheaves, but do not 
predict premature failures of ropes for small-sized sheaves. 
and it is this aspect that has led the writer to examine 
more closely into the modification of the present formulas, 
to cover all sizes of sheaves. There has come to our atten- 
tion a reprint from Civil Engineering of November, 1930, 
entitled “Heavy Duty Wire Rope and Sheaves,” by B. R. 
Leffler, together with “An Analysis of Bending Stresses,” 
by C. D. Meals, and “Six Formulas Compared,” by R. C 
Strachan. This last gives six formulas and it will be seen 
that each is a stratght-line formula; that is, the bending 
stress is in direct proportion to the reciprocal of the sheave 
diameter. It is upon this particular point that the writer 
desires to differ and to develop the thesis. 

Before proceeding, however, it should be pointed out that 
other variables must be kept constant if comparable results 
are to be secured from laboratory tests and corroborated by 
such field results as can be produced under like variable 





* Chief Engineer, Union Wire Rope Corp., Kansas City, Mo 





6x19 Construction Filler Wire 





Walter Voigtlander 


control. These variables 
are listed by Mr. Meals 
in the “Analysis”, but are 





given here for ready ref. 
6x19 erence: (i) Stran d 
Construction and Rela. 

tion of Wire Sizes. 
(2) Length of Strand and Rope Lays. (3) Quality and 
Size of Center in the Rope. (4) Lubrication. (5) Ar. 
rangement and Condition of Sheaves. lo this list we 
would add: (6) Relative Speed of Rope Travel. 

Kach of these is worthy of a separate study, but in this 
regard it should be noted that the first two variables are 
purely details of fabrication, the third though initially a 
fabrication detail would also include deterioration of the 
core due to lack of proper maintenance, the fourth both of 
fabrication and of field maintenance, 
and the fifth and sixth are a matter of 
equipment design and maintenance over 
which the rope manufacturer has no 
control, All other variables being kept 
constant, the first variable has been 
found to alter service by 300 per cent; 
the second, by about 50 per cent; the 
third, by more than 1,000 per cent; the 
fourth, from 250 to 500 per cent, de- 
pending upon the relative sheave diam- 
eters; and the fifth, considering continu- 
ous versus reverse bends, by 250 per 
cent, or considering worn or pinching 
grooves in sheaves, by more than 1,000 
per cent; the sixth, in approximately the 
inverse ratio of the square of the speeds. 
While a combination of these variables 
will reduce service below that rendered 
by any one, yet they are not entirely 
cumulative in their action. It has been found that a very 
badly worn sheave groove on a shovel with the regular 
sized new rope only gave one and one-hali hour's service 
to the rope, whereas a new rope of the same grade and con- 
struction, but ‘s-inch smaller, though somewhat weaker, 
gave four weeks’ service. Again a new test rope purposely 
made with an inferior hemp core used on a clam-shell crane 
unloader gave only one hour's service as against the usual 
four to five weeks from the stock proper rope. These ex- 
amples are cited so as to impress the necessity of definitely 
contrelling all the variables. 

It is further seen by reading the reprints mentioned, that 
service already rendered by a rope greatly alters the original 
modulus of elasticity of the rope, and also that the modulus 
of the same commercial rope as made by different manu- 
facturers may vary even for new ropes. For this reason 
the writer suggests that if anyone tries to establish data for 
results of the type under discussion, that ropes all from one 
source of manufacture be used initially, after which other 
makes should be tested similarly so as properly to modity 
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the initial formula that may have been so established. 

As a starting point for the consideration of this subject, 
it is found that when a rope is bent over a sheave, the 
strands slide past each other on the core so as more evenly 
to distribute the stresses set up in the strands by bending. 
There comes a point, however, when these strands are re- 
ricted from adjusting themselves further and the diam- 
eter of the bend where this occurs is called the “Critical 
Tread Diameter” of the sheave for that particular size 
and construction of rope. The critical sheave diameter for 
various constructions of rope may be taken as follows, where 
«f” is the rope diameter : 


6x7 28d 
6x19 Seale 20d 
6x19 Warrington 16d 
6x19 Filler Wire 16d 
6x31 15d 
6x37 14d 
8x19 Seale 14d 
8x19 Warrington 13d 


Taking for example the ropes most universally used, the 
6x19 Warrington and the 6x19 Filler Wire types, having 
the same practical critical sheave tread diameters, it has 
been found by laboratory fatigue tests and closely corrobo- 
rated by field use on shovels and other excavating machinery, 
that a remarkable increase of about 400 per cent service 
is secured when increasing the 16d sheaves by 50 per cent 
to 24d diameter. ‘This led to tests and 
on sheaves having 36d diameter (50 per cent increase over 


field observations 


the 24d), with only 70 per cent service increase over that 
From a 
such comparisons, Chart No. 1 has been prepared, starting 


rendered by the 24d diameter sheaves. series of 
unity service at 16d, the chart having sheave tread diam- 
eters as the ordinates and relative service as the abscissas. 
To this chart is added a 45-degree line which would repre- 
sent the locus of relative service based on the straight-line 
formulas. The 


(1.13802 S98 * has been so 


theoretical bending stresses whose 


developed equation is, 4 16 


curve 


xX 
laid out by choosing a proper scale for the abscissa, that 


119 
the curve is tangent to the 45-degree line. In this form 
the visual comparison of the service relations between actual 
(curve) and theoretical (straight line) clearer. 
The equation of the 45-degree line that would be tangent 
to this curve is y = (4.425)x and the relation between the 
service records as expressed by the two equations is shown 
graphically in Chart No. 2, wherein the ordinates are the 
relative sheave diameters just as in Chart No. 1 and the 
abscissas are the ratios of the respective abscissa of the 
straight line to the curve values. 

The practical “bending stress” in the given 6x19 types of 
rope as denoted on Chart No. 1 can now be obtained by 
multiplying the values as secured from any of the formulas 
as mentioned in Mr. Strachan’s paper, by the abscissa values 
for the corresponding sheave diameters from Chart No. 2. 


bec« mes 


The above discussion deals with only one particular con- 
struction of rope, viz.: 6x19 hemp centered hoisting rope 


of the two designs, Warrington and Filler Wire, that have 
16d for their critical sheave tread diameter; assuming also 
a constancy of the six variables mentioned. A decidedly dif- 
ferent service curve and equation would result if a change 
is made in any of the six variables, the degree of difference 
being indicated to some extent by the above cited service 
variations found for each. To develop a “Chart No. 2” for 
any other construction of rope or for the same rope in the 
above discussion, but with an altered variable, would require 
a duplication of the shop and field data as secured in estab- 
lishing our present Chart No. 1. 


Conclusion 

a. Because of the great influence of numerous variables 
upon the physical properties of a wire rope, it is impractical, 
if not impossible, definitely to establish “Bending Stresses” 
by a mathematical formula. 

b. Service rendered under certain controlled conditions is 
in inverse ratio to the combined stresses, as indicated by 
these field records are a truer index to 
the combined stresses than any mathematical formulas as 


actual field records; 


they automatically include certain slight changes normally 
altering some of the 
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The Year’s Pro gress in 


The California Natural Gasoline 
Industry om 


HE past twelve months marks the first period in his- — the temperatures and pressures which prevail during such 

tory in which the production of natural gasoline in removal. For this reason there has been included in Figure 

the United States has shown a decline. Although the 1 the ratio of natural gasoline produced to crude oil pro- 
Appalachian and Indiana-Illinois fields were the only ones, duced, expressed in gallons per barrel. 


aside from Oklahoma and California, to show a lesser pro- \side from the factors already mentioned it should | 
é already “ 


duction, the gains registered in the other areas were so slight — remembered that the amount of natural gasoline produced 


as to fail to compensate for these declines. This lesser total 
production is not reflected in the lesser use of natural gaso- 
line, however, for the past year shows a somewhat larger 
consumption by the refiner as compared with the previous 
year. 


is also a function of the economic loading of the recovery 
plant, the efficiency of the extraction method itself, and the 
specifications or quality of the product which can be sold. 

From Figure 1 it is interesting to note that from April, 
1929, to October, 1929, the average natural gasoline-oil 
ratio for California gradually increased from 2.65 to 3. 
in spite of the fact that the oil production remained sub- 
stantially constant. This was caused by the addition of 
efficient plant capacity and the increase in oil-gas ratio at 
the newly developed fields. In October, however, the Cali- 
fornia curtailment program started, with immediate decrease 
in crude production. This move relieved the load thrown 
upon the State’s gasoline plant capacity to some extent, 
which resulted in greater extraction efficiency such that in 
March, 1930, the natural gasoline-oil ratio had risen to 3.55, 


California again led as producer of natural gasoline dur- 
ing the past twelve months, producing approximately 37 per 
cent of the total U. S. production. Oklahoma was second 
with 28 per cent and Texas a close third with 23 per cent. 
Natural decline in the Seminole area and the proration of 
the Oklahoma City Field caused a substantial reduction in 
Oklahoma’s production from what it could have been had 
the wells been allowed to flow open. This condition also 
prevailed in California and in certain Texas fields, but its 
effect was more strongly felt in Oklahoma. This was be- 
cause no new fields of any importance were developed and 


because of the rigid curtailing of the Oklahoma City Field The Kettleman Hills field, which had begun to be a seri- 
which prevented the equalizing of the natural loss in the ©Us Tactor in the early part of 1930, was chiefly responsible 
older areas. for the increased gasoline-oil ratio by April. During this 


The decrease in natural gasoline production in California period Kettleman Hills compensated for the losses in the 
during the past twelve months is graphically shown in Figure — rest of the State, although it is also probable that the newer 
1. This decline 
in output is 
closely related 
to the drop in 
crude output, 
which was 
governed by 
proration 
rather than 
following the 
trend of natu- 
ral gas produc- 
tion. There 
are a number 





plants in this 
field also con- 
tributed by 
reason of their 
higher extrac- 
tion efficiency. 
The magni- 
tude of this 
field is evident 
from the fig- 
ures of August 
in which the 
seven produc- 
ing wells re- 
sulted in about 
15,250 barrels 
of crude per 
day. From the 
accompanying 
gas there was 
manufactured 
520,000 gallons 
of natural gas- 
oline, repre- 
senting 22 per 
cent of the to- 


of factors be- 
sides the vol- 
ume of gas 
which affect 
the amount of 
gasoline car- 
ried by the gas, 
these in part 
being the qual- 
ity and quan- 
tity of oil with 





which the gas 





contacts dur - 
ing its re- 
moval from 


the oil pool and 


Consulting Engineer, Foster Wheeler Corp 





tal California 
production. 
These figures 
. are truly re- 
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Rust is waste. The tiny red brown particles 
that mark the ever present tendency of iron 
to return to its natural state, unimportant as 
they seem, cost the world one billion dol- 
lars every year. 


Toncan Iron Pipe helps the oil producing 
and refining industries to cut a slice from 
this huge tribute to rust—to turn waste into 
measurable savings. 


This different pipe is an alloy of refined 
iron, copper and molybdenum. Throughout 
every stage of its manufacture it is processed 





CUTTING 


A SLICE FROM 
THE WORLDS 
RUST BILL 


to resist to a high degree the attacks of rust 
and corrosion. Consequently its life in 
severe service is longer and its cost per 
year of use is less. It is not to be compared 
with ferrous pipe only slightly lower in first 
cost—but whose useful life is all too short. 


In this age of waste elimination, Toncan 
lron Pipe deserves full consideration. 
Executives who can see pipe costs reflected 
in their production costs should write for 
further details. 
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markable when it is remembered that the entire yield from 
this field during the calendar year of 1929 was insignificant. 
The natural gasoline-oil ratio from the above figures is well 
over 34 gallons per barrel which is in considerable contrast 
to the State average at this time of 3.7. It is, therefore, 
little wonder that Kettleman has completely overshadowed 
the other new California fields of Protrero, Playa Del Rey 
and Belridge. 

From August to the present time the California crude pro- 
duction has shown a gradual decline due entirely to prora- 
tion measures. On the other hand, the natural gasoline 
production has been fairly well maintained with the excep- 
tion of a decided drop in February, which may be attributed 
largely to the decline at Kettleman Hills. With the com- 
pletion at this time of the latest well in the field to a depth 
of 8,100 feet, the oil to gas ratio was of the order of 1,000 
to 2,000 cubic feet in 
contrast to the majority 
of other producers 
where this ratio is, and 
has been, around 40,000 
cubic feet of gas per 
barrel of oil produced. 
With the existence of 
substantial production 
on a low gas oil basis 
thus definitely estab- 
lished for Kettleman 
Hills it is reasonable to 
believe that operators 
will pass up the Elliot 
zone and center their 
activities in the future 
on the deeper Ochsner 
sand. This plan will 
have direct bearing on 
the quantity of natural 
gasoline produced as in- 
dicated by the February 
figures. 

The unusual qualities 
of the crude oil from 
Kettleman Hills, 60 
A. P.I. gravity yield- 
ing 75-85 per cent gaso- 
line with a residuum re- 
sembling a light dis- 
tillate instead of the 
usual heavy-ends, was 
at once recognized as a 
menace to the Califor- 

. . - 

nia price structure. Had Sey 
not curtailment been 

started at the outset of 
development of this field 
the West Coast would 
have been literally 
flooded with crude oil and natural gasoline. This drastic 
action, taken in October of 1929, made effective (despite op- 
position) the curtailment of further development on an ex- 
tensive scale, and at the same time gave birth to a unit plan 
of field operation. Towards the end of 1930 the Supreme 
Court of the State upheld the constitutionality of the previ- 
ously enacted State’s gas conservation law which is reflected 
in the gasoline-oil ration in Figure 1. 


- a 


eS 
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Still with two 


The unit operation scheme became a reality in April of 
this year when control was assumed of the wells and equip- 
ment in Kettleman Hills, the Association being a duly in- 





corporated company operating under the laws of California. 
This Association controls 10,800 acres in the North Dome 
district and is a new experiment in unit operation which 
should result in an orderly development preventing future 
upsets in the market situation, economic waste, and EXCess 
production. 

Even before the advent of Kettleman Hills as a Major 
manufacturer of natural gasoline, the specifications for this 
material had begun to change. This was in line with the 
trend in other parts of the country where manufacturers 
had installed rectifying equipment which enabled them to 
make a closer separation between the desirable and undesir- 
able properties of their product. However, even in the mar- 
keting end, the Kettleman Hills development played a big 
part, resulting in the bringing about of important changes 
in specifications which have been accepted by the buyers, 
and hence, by the manu. 
facturers. 

As the Kettleman 
District brought about 
a condition of  over- 
production, and as it 
Was at a greater dis- 
tance from the refining 
centers of the State and 
dependent upon pipeline 
for movement of the 
product, the buyers 
from the start were able 
to demand and obtain a 
gasoline having an En- 
gler recovery of not less 
than 96 per cent. It 
was, therefore, neces- 
sary to make this re- 
covery, and even as 
high as 98 per cent, in 
order to encourage the 





use of natural gasoline. 
One year ago the bulk 
of the gasoline output 
did not exceed 90 per 
cent recovery with a 
substantial part of it 
not exceeding 85 per 
cent. Such a large out- 
put of 96 recovery gas- 
oline from  Kettleman 
Hills has been reflected 
in the purchases made 
in all other areas in 
California. 

The interdependency 
of natural gasoline 
prices and refinery mo- 
integral heaters. tor fuel prices has again 
been well established 
during the past twelve months, following the correlation 
which has been closely observed since May of 1929. Where 
the ratio was disturbed there followed almost immediately 
a recovery of one or the other products, thereby restoring 
the apparent equilibrium of prices. Natural gasoline was 
maintained practically constant at 7.5 cents per gallon for 
the first ten months of 1929, with a gradual decrease to 
around 6.0 cents towards the closing months and early part 
of 1930. With the advent of the present motor fuel price 
war the price for natural has shrunk correspondingly to ap- 
proximatety 3.0 cents per gallon. Many manufacturers are 
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perfectly willing to move their commodity aut this figure 
rather than interfere with their production of dry gas for 
which there is a steady demand. 

It is apparent that as long as the refiners are the chief 
customers for natural gasoline they will always be respon- 
sible for the price relationship. Most refiners have found 
it expedient to curtail their purchases of natural for blending 
purposes when the price of this commodity gives them a 
disadvantage in respect to refiners who rely upon the mod- 
ern facilities at their own plants for a comparable grade of 
motor fuel. Obviously the refinery will not purchase natural 
sasoline to produce a blended fuel which is cheaper, nor 
oll the refiner buy natural gasoline, at any price, if he 
cannot move his own product. 

The production and use of liquefied petroleum gases prac- 
tically doubled in Cali- 
fornia during the past 
year as compared with { 
the previous year. The 
number of installations 
making this material, 
did not, however, in- 
crease even in view of 
the added interest 
shown in the manufac- 
ture of these various by- 
products. Without 
doubt the outstanding 
development for these 
materials occurred in 
the marketing and dis- 
tributing ends, espe- 
cially in connection 
with the use of the bu- 
tanes. There was a 
considerable number of 
central station butane 
plants installed in com- 
munities too small to 
support a gas service 
of the ordinary manu- 
factured or natural 
type. In these stations, 
butane is mixed with 
air and the resulting 
mixture distributed and 
metered to consumers 
in the same manner as 
other gas consumers 
are served. Several 
communities in Oregon 
and Washington, as 
well as Northern Cali- 
fornia, received their 
first gas service in this 
manner. One company 
operating such plants is 
a subsidiary of one of 
the major California 
oil companies. Of technical interest in connection with 








these liquefied gas plants has been the development and use 
of special tank trucks on the Pacific Coast for making the 
required bulk deliveries to inland towns not located on 
railroads. 

The California natural gas conservation law was orig- 
inally enacted because it was brought out that the waste of 
§aS Was approximately equal to the utilization. A condition, 
by the way, not alone confined to California, but also found 
to exist in all states which have flush production. Relief 





for this situation has mainly been brought about by the con- 
struction of additional pipe lines to Los Angeles and San 
I‘rancisco, so that now over 85 per cent of the gas used in 
California is natural gas. During the past year natural 
gas has made tremendous strides in the industrial districts 
of San Francisco and Oakland, where it has replaced the 
use of oil to a very great extent. The sale of residue plant 
gas has been a life-saver to many of the natural gasoline 
manufacturers because of the steady and increasing market 
for this material. At present many of the manufacturers 
are studying the possible utilization of dry natural gas for 
the production of numerous valuable chemical products. 

In July the third gasoline pipe-line from Kettleman Hills 
to tide-water at Avila was completed, a distance of 88 miles. 
Construction work will be finished this month on the Asso- 
ciated Oil Company’s 
line from Belridge 
through Kettleman 
Hills to a terminal at 
Monterey on the Coast, 
giving Kettleman Hills 
three outlets direct to 
tide-water composed of 
312 miles of line. Gaso- 
line sent through these 
lines can be loaded di- 
rect to tankers through 
submarine lines at each 
of the terminals. One 
company recently com- 
pleted a shipment in 
this manner for export 
movement in which the 
gasoline had a vapor 
pressure of 15 pounds 
absolute at 100 degrees 
I’. and a recovery of 98 
per cent. By reason of 
these facilities Califor- 
nia has been able to 
continue to move over 
90 per cent of its natu- 
ral gasoline via pipe- 
lines, and this means of 
transportation has not 
yet reached its maxi- 
mum development. 

Of that natural gaso- 
line not shipped by pipe- 
line or pipeline and 
tanker, insulated tank 
trucks and tank cars 
handle about equal 
amounts. 

During the past 
twelve months Califor- 
nia added close to 1,- 


Rectifying unit in foreground, double distillation unit in background. 000,000 gallons daily 


capacity to its natural 
gasoline plant operations. Fewer but larger units sum- 
marizes the trend in the development in California, and 
this trend is typified by the development in the Kettleman 
Hills area. At present there are a total of 138 plants oper- 
ating and 20 shut down, one of the latter being of 130,000- 
gallon capacity, which has never been placed in operation. 
During the preceding twelve months there were 145 plants 
in operation. The Long Beach Field continues to rank first 
in point of operating capacity among the 27 fields, but will 
shortly be surpassed by Kettleman Hills. Santa Fe Springs 
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is third in importance, having a capacity of 696,375 gallons. 
These three fields account for more than half of all the ca- 
pacity within the State. 

The difference between the average size of plants in vari- 
ous sections of the country is very pronounced. [or ex- 
ample, the average size plant in Pennsylvania is 1,000 gallons 
daily, in the Mid-Continent 6,000 gallons, and in California 
25,000 gallons. California has several plants rating 100,000 
gallons daily in addition to the 150,000-gallon plant of the 
General Petroleum Company at Santa Fe Springs. The 
Norwalk Company has a 120,000-gallon plant at Santa Fe 
Springs; Shell Oil Company’s Long Beach and Ventura 
plants have a combined capacity of 312,000 gallons; while 
the Kettleman Hills Field has the following capacity plants: 


Standard Gasoline Company.........3—130,000-gallon plants 
Los Nietos Producing and 
Refining Company........ _...... 1—100.000-gallon plant 


1—100,000-gallon plant 
.1—140,000-gallon plant 
1—130,000-gallon plant 
It is interesting to note that these seven Kettleman Hills 
plants have a gas capacity of 800,000,000 cubic feet per day, 
the absorption taking place at 450 pounds gauge. 

The large unit plants in California have been brought 
about by many factors in addition to the advantage of lower 
unit operating costs, although quantity production is recog- 


The Texas Conipany...........:...... 
Western States Gasoline Co.. 
The Superior Oil Company 


nized as a vital factor in decreasing production costs to 
meet the ever-increasing intensity of competition. 
pense to develop the newer fields has been increased due 
to the necessity of drilling to very great depths to reach the 
oil and gas, and this has quite naturally limited the number 
of individuals and companies operating in these areas. Be- 
cause of the immensity of the undertaking, those participat- 
ing have protected themselves by leasing as much surround- 


The ex- 


ing territory as is available before going ahead with develop- 
ment work. 
lines are used and the gas brought to a large central gasoline 
plant. This method has been particularly favored because 
of the high pressures existing in the more recent California 
fields. Then, too, some producers find it more advantageous 


Then as wells are brought in, long gathering 


to sell or lease their gas to some natural gasoline manufac- 
turer who already has a plant in the field. 

Present gasoline prices, high cost of oil field development, 
and the tendency towards unit or group operation will foster 
only the installation of large gasoline plants in the future. 
The manufacturer, after passing through the unprofitable 
period at hand, will also be less likely to rush into new 
fields with plants as he has in the past. He will first want 
to see these fields prove that they will be able to support 
relatively large units, operating at full capacity over rea- 
sonable long periods of time. Despite improvements in de- 
sign and economies effected by equipment manufacturers, and 
with the prices in effect in California during the past month 
(3.0 cents per gallon), it is estimated that it would be neces- 
sary to have at least a 20,000-gallon production in a new 
field in order to justify the installation of a gasoline plant. 

There has been little improvement in gasoline plant design 
during the past year, all of the plants installed being con- 
ventional and following practices established in California 
a year anda half ago. In a number of cases steam turbines 
were operated with high pressure dry-gas, and in one in- 
stance, on 40-pound dry-gas. In the large plants installed 
the distillation system was split into two units with the idea 
that such an arrangement offered a far greater degree of 
flexibility in operation. The past twelve months has also 
probably seen the last of wood framed buildings in Cali- 
fornia gasoline plants, the accepted standard being the sec- 
tionalized fabricated steel building. The number of bubble 
plates in absorbers has been increased, 20 to 22 now being 
common practice. Likewise, in the case of rectifiers, the 
number of plates per column has increased, one installation 


being equipped with 50, while several others cont 
many as 40, the average unit, however, 
plates. 


ained as 
containing only 39 
A second boiler plant for gasoline plant se wa 


: : TVice was 
boilers fitted with Water. 
walls and superheaters. On the whole, the plants installed 


installed consisting of H. R. T. 


and improvements made in the older plants durine ee 
year a again demonstrated the oh of ae 
talent to the industry. 

The most commendable improvement during the year was 
the use of an absorption oil cleaner by the Union Oil Com. 
pany through the efforts of C. D. Gard. What is more re- 
markable, is that the industry as a whole recognized the 
great need of a commercial device of this type and quickly 
adapted it into all the new plants and as an auxiliary ; 


: in 
many of the older ones. 


The oil cleaning device is not 
filter, but is strictly a small steam still through which ap- 
proximately 42 of 1 per cent of the plant’s lean oil is con- 
tinuously passed. The distillation is carried out either at 
approximately atmospheric pressure or at a vacuum by the 
use of stripping steam in the conventional manner, The 
vaporized absorbent is condensed and returned to the main 
system while the residue, consisting of the undesirable heayy 
tarry substances and dirt, is disposed of to waste. In addi- 
tion to improving the condition of the lean oil, actual tests 
have shown that the cleaned oil will remove sediment and 
gummy deposits from the absorber, stills and heat ex- 
changers, and that by the continual use of the device it 
becomes unnecessary to ever change the oil in the system. 
Several plants are obtaining these same results by the use 
of small tube stills through which the side stream of absorp- 
tion oil is passed, in which cases no steam is used in the 
process. 

One other gasoline plant located at tide-water has demon- 
strated that it is possible and economical to use ocean water 
for cooling purposes. 
hard to understand. 
from the ocean into the basin of the original fresh water 
cooling tower, the basin having been extended sufficiently 
so as to fully submerge the atmospheric coolers and con- 
densers located in the tower. 


Why this was not done sooner is now 
In this case the sea water is pumped 


The water enters at one end 
of the basin and overflows at the other, returning by gravity 
to the sea. The system is thus an exact duplicate of the 
conventional condenser box in a refinery. By attaching zinc 
plates to the cooler surfaces, the latter have been protected 
from the effects of electrolysis, it being necessary, of course, 
to replace these plates from time to time. 

At one of the newer plants the high pressure wet gas 1s 
being cooled before introduction into the absorbers by refrig- 
erating with a propane mixture obtained from the rectifier 
reflux. This propane is handled in a closed circuit exactly 
as is ammonia in the conventional compression refrigerating 
cycle. The absorbent oil can be precooled in a like manner 
by this same system. 

One rectifying unit has been placed in operation in which 
three products are obtained from a single column, the third 
product appearing as a side-cut from the upper portion of 
the tower. This method has been used for years in refinery 
practice and its adaption to natural gasoline practice is not 
surprising. Several central rectifying plants were installed 
during the year of such design as to produce a motor fuel, 
blending gasoline, and liquefied petroleum gases. 

[In conclusion, it may be said that California is now faced 
with problems of an economic nature which will force the 
development of ways and means for utilizing portions of the 
present product which can no longer be placed in the fir 
ished gasoline, and which can no longer be wasted to the 
atmosphere. Technical development will follow fast and 
there will soon be super-fractionation of the present product, 
resulting directly in a motor fuel competitive with the pres- 
ent premium gasolines. 
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Causes, Characteristics and 


Methods of Treating 


Oil Field Emulsions 


By W. F. CLOUD, Associate Professor of 
Petroleum Engineering, University of Oklahoma 


N emulsion is a mixture which contains two liquid Emulsions often exist in both the water-in-oil and the 

\ phases, one of which is dispersed as globules in the — oil-in-water types. However, most oil field emulsions are 
other. That liquid which is broken up into globules of the water-in-oil type. In order for crude oil emulsions 

is called the dispersed or to remain fixed or stable, a 
internal phase, whereas the third substance besides the 


liquid surrounding the glob- oil and water is necessary. 


ules as a film is known as b This third element is known 
the continuous or external _— as the emulsifying agent. 
phase! The two liquids a In addition to this, a vari- 


must be immiscible, or 








a able amount of stirring 


nearly SO. or agitation is necessary. 
Emulsions have been di- 


vided into two groups, 


“table” (tight) and “un- . 
” ——ee 





Paraffin base oils, however, 


= - 1 in contrast with those of 


_ asphaltic base, are not read- 









































stable,” depending upon the Ft ! ily susceptible to emulsifi- 
tendency of the mixture to cSt tis sities ai ipl cation, even though violent 
remain as fixed or upon the _—C agitation does occur. As 
rapidity with which the re- CHEM/CAL " an example of this, the 
spective liquids coalesce and aires paraffin crudes of Pennsyl- 
separate into distinct layers. one. aoe vania and the Appalachian 
Oil field emulsions are fields may be contrasted 
commonly called “cut oil,” with the asphalt base oils 
and a well that is produc- of California, Mexico and 
ing finely-divided globules | Russia, where stubborn 
of water with the oil is said emulsions are common. 
to be “cutting its oil.” The The type of emulsion pro- 
term “B.S.” (basic sedi- duced depends upon the 
ment) is a field expression nature of the emulsifying 
originally applied to any agent. A water-soluble col- 
substance that settled to the et loidal substance, either or- 
bottom of storage tanks. but —€ ganic or inorganic, if mixed 
now the term is usually with oil and water and agi- 
interpreted to mean any tated, will form an oil-in- 
sand, silt, or “cut” material water emulsion because 
which may separate from some colloids are more 
clean oil when placed in a Cu? O77 readily wet by oil than by 
tank, water, and will be dissolved 
. ee eee by or remain in suspension 
Emulsions pan’ Emulsification”, in oil, whereas an oil-sol- 
fiihis Po Son & Co., h uble colloid will produce a 


FIGURE 3. 
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water-in-oil emulsion.2, On the other hand, it is believed 
by many authorities on this subject that the degree of emulsi- 
fication depends upon the size of the particles which com- 
pose the emulsifying agent, whether they are soluble or 
not, and that the size of the enclosed globule as well as the 
stability of the emulsion vary with the fineness of these 
particles. Iron, zinc, and aluminum sulphates, silica, cal- 
cium carbonate, magnesium hydroxide and iron sulphide 
are all more or less insoluble in an oil-and-water mix, but 
they can serve as emulsifying agents when finely divided ; 
the larger the percentage of suspended solids, the more 
stable and stubborn will be the emulsion. 

Dow‘ has described some types of gas traps used effec- 
tively at flowing wells to eliminate the formation of emul- 
sions beyond the casing head. 

When wells that are producing silts and various emulsi- 
fied “salts” dissolved in the water accompanying the oil are 
swabbed, emulsions are quite likely to form. Agitation or 
atomization in this case is a result of slippage or leakage 
of the mix between the casing and the swab rubbers or 
cups as the swab is being pulled upward. This orifice action 
will occur at high velocity in deep wells or when a well is 
being swabbed rapidly. Also, as a swab is lowered through 
the fluid the fluid will be agitated to a certain extent as it 
passes through the check valve of the swab. 

Treating emulsions is a paramount problem to the pro- 
ducer because pipe line or purchasing companies will not 
usually accept oil that contains more than one or perhaps 
two per cent emulsion, silt, “—. 2 
substance. 


water, or foreign 
Choice of the most satisfactory method of treatment de- 
pends not only upon the initial cost and installation cost, 
but upon the operating costs, the type of crude and the 
per cent of emulsion, the amount of evaporation that may 
occur while treating, and the time involved in treating the 
daily volume of cut oil. 
At the present time there are five practical methods used 
to break down oil field emulsions : 
1- 
2—Treating with electric current. 
3—Centrifuging. 


Heating in closed systems. 
> @ 


4—T reating with chemicals. 
5—Various combinations of the above. 

Heating emulsified oils in an ordinary locomotive type 
of fire-tube boiler has been used to good economic advan- 
tage, especially in the Mid-Continent fields, when used in 
combination with the chemical method of treatment. 

Usually the chemical is added as the cut oil passes through 
a flow line to a heat exchanger before it enters the boiler. 
The boiler should be kept full of brine solution to prevent 
local overheating of the oil. Usually the cut oil enters the 
boiler at the stack end through the feed-water openings, 
and is discharged with part of the brine at the steam dome. 
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However, the reverse of this flow is often practiced. After 
leaving the boiler it may be practical to pass the heated oil 
through a “washing” tank before the mixture of oil and 
water is conveyed to a settling tank. 

The boiler is usually fired by gas burners that are con- 
trolled by thermostats in order to prevent Overheating the 
oil. The temperature maintained should never exceed the 
initial boiling point of the crude oil that is being tre 
because rasta of this sort are not wealig deka 
to operate under much pressure, and they do not ordinarily 
provide for the cooling and condensing of hydrocarbon 
vapors. 

The treating plant illustrated in Vig. 1 is typical, with a 
few exceptions, of combination chemical and heat treat- 
ment installations when fire tube boilers are used. 

Cut oil from the individual wells or tanks, which has 
been charged with chemical, enters the manifold, thence 
is pumped into the boiler at (k) and is discharged through 
a six-inch line at the dome. This line is elevated where it 
empties into the “boot” at (m), so as to maintain the 
boiler dome full of oil and brine. This prevents scorching 
the oil while in the boiler. From a point near the bottom 
of the “boot” the oil is carried into the skimming tank and 
discharged downward through six-inch spreader. il 
drain (p) carries the skimmed oil over into another sim- 


a 


ilar tank, where it is discharged by a similar spreader, 
lour-inch upper spreaders, assisted by the siphon arrange- 
ment, are used to control the salt water level in the two 
tanks. A four-inch relief line leading from the top of 
skimming tanks discharges the hydrocarbon vapors. 

The distillation method of treating emulsified oil has been 
used mostly in California. While the initial cost of this 
method is high as compared to other methods, the main- 
tenance cost is low, and there is little or no loss due to 
evaporation. 

The process usually consists of passing the cut oil through 
a long heat exchanger [made by running tubing through 
several joints of casing flanged at each end and placed 
horizontally, as is shown in Fig. 2 at (a)], where the oil 
is usually heated to about 150 degrees Fahrenheit. Thence 
the oil passes through a series of shell or tube stills, where 
it may be heated from 250 to 450 or 500 degrees, depend- 
ing upon the nature of the crude, the stability of the emul- 
sion and the end point of the distillate obtainable. Most 
of the water can be drawn off at the lower temperatures 
from the bottom of the low temperature stills, but some of 
it is vaporized and passes out with the hydrocarbon vapors 
into the cooling tower or condensers, where both vapors 
are condensed into free water and gasoline or naphtha. 
The hot, clean oil from the stills and the hot oil receiver 
or separation tank is circulated back through the heat 
exchanger before going to storage. 


The equipment and method of processing shown in Fig. 2 

















ee . ; . , aries . at fr > opener: roce -e described above. 
* Briggs, T. R.——Journal of Industrial & Engineering Chemistry, Vol. 13, bhaicas — wh * from the gc — ul procedure described above 
No. 11, Nov., 1921. ; : Instead of passing the cut oil directly into shell or tube 
4Dow, D. B.—"Oil Field Emulsions’’—U. S. Bureau of Mines Bulletin ‘ i . Sis , . a‘ 
No. 250. stills, it is circulated through a series of high- and low- 
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or no nuachine has yet 
been found to do the job as. 
thoroughly! 


Tue cleaning of rods, that will become wire 





and later Wickwire Spencer Wire Rope, is 
far too important a process to employ other 
than the most thorough methods. While the 
Wickwire Spencer Rope plant is equipped 
with the most modern labor-saving ma- 
chinery, there are several steps that still 
employ costly manual methods... operations 
that are better performed by hand. Here, 
quality of product has, does and always will 
take precedence over production economies. 


Wickwire Spencer Steel Company, 41 East 42nd Street, New York City 
Buffalo, Chicago, Detroit, Cleveland, Philadelphia, Worcester, Tulsa, 314 East Archer St.; Pacijic Coast 
Headquarters: San Francisco; Branches and Warehouses: Los Angeles, Portland, Seattle. Distributors: 
T. T. Word Supply Company, Houston, Texas, Iverson Tool Co., Tulsa, Okla. 
Lucey Products Corp., Tulsa, Okla., Standard Hdw. & Supply Co., New Orleans, La. 
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pressure steam stills (b), which are heated by high-pressure 
steam from a battery of water-tube boilers. The lower row 
of steam stills are operated at 150-200 pounds pressure 
and carry superheated steam. 

Countercurrent flow of oil through one-inch pipes is pro- 
vided in both series of the steam stills. Low-pressure steam 
and hot water are circulated back into the boilers by a 
pump (d). The hot oil, hydrocarbon vapors and the steam 
generated by heating the water in the emulsified oil con- 
siderably above the boiling point of water, are carried from 
the steam stills by an insulated line (e) into a pressure 
tank, where the hot oil and vapors separate. Clean oil is 
then passed back through the heat exchanger before going 
to storage (p). This flow line (g) should be insulated 
or buried. 

Vapor line (f) conveys the steam and hydrocarbon vapors 
to a cooling tower, where they are condensed and dis- 
charged (h) into a separation or settling tank. Gasoline 
distillate can be withdrawn at (m) and the water at (k). 
Countercurrent flow of steam from boiler is indicated by 
arrows at (c) and (p). 

Dow * has fully described and illustrated the various elec- 
trical treaters and methods used in treating emulsified oils. 

The globules of emulsion, which are often electrically 
charged, when subjected to a high potential alternating 
current become further charged. This action breaks the 
tiny film of oil that envelops the water, causing the water 
to coalesce into larger drops, which, due to their greater 
density, settle to the bottom of the tank. Stress and strain 
is the reaction that produces results. The action is similar 
to that of a series condenser rather than to that of a con- 
ducting circuit. The microscopic water droplets are the 
electrodes and the oil film is the di-electric which is rup- 
tured by the high voltage, permitting the adjacent positively 
and negatively charged drops to neutralize themselves by 
uniting and thus enlarging. 


Chemical Treatment 


As has been stated, the tiny drops of water are usually 
negatively charged. The water particles may be made to 
coalesce by the addition of certain electrolytes, such as acids 
and iron salts.°. It may seem difficult to imagine that emul- 
sions containing 40 to 60 per cent water can be accounted 
for by preferential ionic absorption. Such water-soluble 
colloids as sodium oleate and the sulphurous acids usually 
break down these emulsions or render them unstable. Care 
must be exercised in order to add exactly the correct amount 
to neutralize the oil-soluble colloid. Also, it is well known 
that variable mixtures of ether, benzol and carbon disulfide 
will break emulsions. 

The chemical composition of commercial chemical treat- 

*Dow, D. B.—"Oil Field Emulsions’—U. S. Bureau of Mines Bulletin 
No. 250 


* Emulsification Symposium—Journal of Industrial and Engineering Chem- 
istry, Vol. 13, Nov., 1921 





ing agents may vary considerably, depending UPON the 
nature and characteristics of the crude to be treated, In 
order to obtain the best results at the least expense, samples 
of the crude to be treated should be sent to the testing 
laboratories of the companies that sell oil-treating chem. 
icals. After experimenting with the samples in the labora. 
tory they will be able to ship the chemical combination 
that is best for that particular crude. 

‘If the chemical is to be added to the cut oil in a flow 
line—as, for example, between the casing-head and the gas 
trap—or to a gravity flow line leading from storage tanks 
to the treating plant, a container known as a chemical 
lubricator (see Fig. 3) is often installed on the line. Re. 
ferring to Fig. 3, the air vent (a) is opened and the chem- 
ical poured in through the funnel (b) until the gauge glass 
(c) shows that the lubricator is full. Then the valve (4) 
on the by-pass line (e) is opened, admitting oil pressure 
above the chemical. The discharge valve (f) is then reg- 
ulated to obtain the best mixture in the flow line. This 
type of chemical feeder requires little attention after proper 
regulation is obtained. 





If the line is under little or no pressure—or it may be 
that the cut oil is being pumped to the treating plant from 
a tank or sump—it may be necessary to install an elevated 
chemical tank near the pump. 
above the oil pump. 


It should be several feet 
Using a valve and tee, a connection 
can be made to the suction end of the pump so that by reg- 
ulating the valve the proper amount of chemical can be fed 
into the pump with the oil at each stroke of the piston. 


lig. 4 illustrates a common practice of combining the 
chemical and heat-treating methods at a flowing well or at 
a well operated by air-gas lift. he chemical lubricator (a) 
is installed on the flow line between the Christmas tree and 
the gas trap. Better results will be obtained if the gas trap 
is located 150 or 200 feet from the well, as this insures a 
more intimate mixing of the chemical with the oil. From 
the oil and gas separator the mixture is carried by the oil 
discharge line (c) through a steam-operated preheater, 
which is heated by discharge steam (f) from the steam 
coils in the treater, thence into the treater, as shown at (d). 
Steam enters the treater at (e) and circulates through the 
steam coils in order to heat the brine and the oil. The 
treater should be kept about one-half or two-thirds full of 
salt water. This can be done by watching the gauge glass 
(g) and by operating an inverted U-tube siphon line placed 
vertically along the outside of the tank. The fluid column 
may be checked also at intervals by use of the stop-cocks (s). 
The treater is protected against failures due to excessive 
pressures by the pressure relief valve (p) in the stack. 
Sand, silt and some “B. S.” must be removed at intervals 
through a drain line (m) connected to the center of the 
tank bottom. The line (k) skims off clean oil, which 


gravitates to storage. 
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View showing a 714 H. P. 1800 r.p.m. 
Louis Allis ‘*Explosion-Proof’’ Motor... 
one of 7 operating out-of-doors at a 
large natural gasoline plant near 
Seminole, Okla. 














Outdoors, too... Louis Allis 
“Explosion-Proof motors Louis Allis 


“‘Explosion-Proof” Motor 


are needed, and used, 1/4 to 100 ELP. 


This motorized pump handles hot gasoline from 
the stabilizer at a natural gasoline plant in the tories for use in Class I explosive 


Approved by Underwriters’ Labora- 


cde inent. atmospheres wherever petroleum 
mid-continent products are made, used, or handled. 
Although installed out-of-doors, the driving motor is ae — 2 a ~ age a 
a r = E ‘ gasoline piants as irec rives tor 
frequently surrounded by explosive vapors from the patty centinntn Wewenn, well 
pump... because gasoline vapors, being heavier than heaters, ete. 


air, cling to the ground. 


Consequently, Louis Allis Type E ‘‘Explosion-Proof”’ 
motors were selected...to protect this modern plant 
from the fire hazard incurred wherever non-approved 


motors operate in explosive atmospheres. ’ a 
“ ie i at WARNING! 
With L.A. ‘‘Explosion-Proof’’ motors, you are not Do not confuse the Louis Allis “EXPLO- 
M « ” afer r, _ . — SION-PROOF’’ Motor with non- i 
guessing at safety. Your assurance is the fact that co-nsiied “vaperguecl” anaters. Seal “Ek 
these motors are definitely tested, approved, and FUSES wae casters mest hoapestany 
: * constructed and must pass severe explosion 
labeled by ‘Underwriters for Class I explosive atmos- teats to be approved by Underwriters’ Labor- 
phere j t l r atories for use in Class I explosive atmos- 
s where petroleum vapors may occur. pheres. 


Be on the safe side! Follow the leaders! Standardize 
on Louis Allis ‘*Explosion-Proof”’ motors! 


WRITE FOR COMPLETE INFORMATION 


EXPLOSION-PROOF 
uctic MOTORS 


THE LOUIS ALLIS COMPANY 
MILWAUKEE, WIS. 
x 






















Offices in Principal Cities 





Motor Specialists for 29 Years 






Sales Offices: 


Tulsa, Houston, St. Louis, Chicago, Detroit, Cleveland, Pittsburgh, New York, Philadelphia, 
Boston, Buffalo, Los Angeles, San Francisco... . and other principal cities. 
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Care OF ELECTRICAI 


LECTRIC drilling motors designed for oil field use 

are built to withstand severe service, heavy over-loads, 

and to serve with the smallest possible attention and 
maintenance. Very little attention is required for this type 
motor, although operating under one of the most severe 
services known to the electrical industry. A periodical 
inspection of the electrical equipment is very beneficial to 
the operator. 

One of the most important factors to obtain best results 
from these motors is to see that the oil in the bearings is 
at the proper level at the beginning of each tower. When 
the motor is in continuous service the oil should be drained 
from the bearings by removing the drain plug provided for 
that purpose in the bottom or lowest part of the bearings 


once a month or at each new location. 





250/85-H. P. protected type drilling motor operating drawworks at Hall & Briscoe’s No. 2 Lindsay, Oklahoma City field. 


A good standard brand oil of S. A. E. rating should be 
used. In severely cold weather a light, free flowing oil 
should be used in preference to a heavily bodied oil. Most 
motors are self-oiling; a large ring hanging down into the 
oil reservoir by rotation on the shaft supplies oil to the top 
of the bearing. These rings should be inspected once each 
tour—especially if the motor has been stopped for some time 
—to see that they are revolving freely. 

In replacing the drain plug, it should be tightened se 
curely, as vibration might cause it to back out, letting the 
oil drain, which might not be noticed until bearings are 
damaged or burnt out. The bearings need not be washed 
with kerosene unless they contain grit or other foreign mat- 
ter. When refilling bearings, care should be taken to have 
the overflow cap open so any surplus oi] may run out. Too 
much oil is injurious, as it runs out the bearing ends and is 


thrown on windings, causing deterioration of insulation. 


By WILL 


Any leakage around drain plug or oil level gauge shoulg 
be stopped by removing and leading. 

Motor windings and slip rings should be blown out with 
compressed air, but as air is not available on most drilling 
wells, natural gas may be used providing it is dry, as mois. 
ture and oil contained in the gas would endanger this oper- 
ation. The moisture and oil have a tendency to soften or 
weaken and break down insulation, which would soon Catise 
a burned-out motor. On mud pumps, where mud often gets 
on the windings of motors, a moist rag may be used to 
remove mud if the motor is still warm, as the internal heat 
of the coil does not allow moisture to penetrate insulation, 
This mud should be removed as soon as possible, as it 
stops up air passages and prevents free circulation of air 
around coils. When stopped up the motor will run hot. 
cutting down its eff- 
ciency. 

Slip rings should 
be kept clean and 
smooth. When rough 
or pitted, a carborun- 
dum stone may be 
used to dress them 
down, removing pits 


and rough places, 
finishing up with 


2/0 emery cloth or 


small sand stone. If 
rings are out of 
round, rotor should 
be sent to a machine 
shop and rings 
turned down in a 
lathe. A field job may 
be accomplished by 
use of a tool post 
erinder fastened or 
secured to the frame 
of the motor. Be sure 
to insulate the grind- 
er from frame of 
motor. Start motor 
and, with grinder 
motor running in 
opposite direction, pass over rings with machine handle. 
This operation is slow and tedious and should be used only 
in case motor cannot be out of service. An experienced elec- 
trician or machinist should have charge of this work. When 
rings are out of round the motor does not operate efficiently, 
as brushes do not make good contact and also heat and chatter. 
The brushes should be removed from the brush holders, 
wipéd with dry cloth, and should be free, but not loose, in 
holder, and have no more tension on springs than is neces- 
sary to give good contact. The face of the brush should make 
at least 90 per cent contact. If they do not, they should be 
fitted in with sandpaper. When brushes fit properly, the 
slip rings turn a dark brown color and are smooth and 
glossy. After sanding in brushes, all carbon dust should 
be blown from rings as moisture and oil collect dust and 
might cause a short or flash between slip rings. 
Clearance between retor and stator should be checked 
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DRILLING EQUIPMENT 


c, BARDE 


occasionally, as this considerably affects the motor efficiency. 
Most motors are provided with adjustment screws in the 
pottom of the end bell, others in the bearings themselves. 
A small turn will compensate for wear of bearings. Clear- 
ance and bearings should be checked by a machinist or 
electrician on each new location. 

When a motor heats it is likely due to a loose or dirty 
connection, low voltage, hot bearings or. over-load. Occa- 
sionally, when pumps are located 100 to 150 feet from. the 
controls, the motor heats. This usually is caused by low 
voltage, as the line loss due to heavy consumption of current 
causes a corresponding drop in voltage. In order to get 
the required horsepower the current must be increased, caus- 
ing more heat and more loss. It is best to put the motor 
and pumps as close 
to the controls and 
source of power as 
possible, and to use 
a conductor of suffi- 
cient size to carry : ; = Diente: 
20 per cent ; 
load, especially on 
long leads.s Any 
motor will heat ex- 
cessively when oper- 
ated at full rate load 
or over-load if volt- 
below 
for 


over- 
1RaRy 


: iia 
i> | 


age drops 
normal rate 
which motor was de- 
signed. If voltage is 
too high there is 
danger of causing a 
breakdown of 
ondary rotor of mo- 
tor, but it is best to 
operate motor at five 
to ten per cent above 
its rated voltage than 
to operate below that 
point. 

Most electric rigs 


sec- 


are temporary and 
usually very little 
attention is given to clean and good connections, especially 


where service wires are connected to company lines. Most 
of these connections are poorly made, without use of solder ; 
therefore, it is best to use a good line clamp or connector, 
easy to connect or disconnect, to obtain a perfect condition. 
The clamp requires very little time for either operation, 
and insures against any loss of voltage due to loose or 
faulty connections. 

The controllers are the “brains” of the equipment. There 
are two types: Magnetic remote ) manually- 
operated. These are divided into two classes: open (air 
brake), and closed (immersed in oil). The magnetic con- 
trol is operated by a master drum type controller, to which 
a throttle rod is attached. It needs only semi-annual in- 
spection for loose connections and sand contacts and the 
application of a small amount of vasoline as lubricant. The 


(or and 


magnetic contactors carry both primary and secondary cur- 


1 OVI 
42) UN OD oy. 
ADD aps 





rent, and require a little more attention. Whenever ex- 
tremely pitted or burned, they should be dressed down very 
carefully, as poorly dressed contacts burn away faster and 
give poorer contact than before dressing. New 
which purchased at very small cost, increase 
efficiency and reduce hazards due to contacts sticking .or 
single phasing of motor. 


contacts, 
can be 


It is unnecessary to remove all 
pits, as some are very deep and contacts are usually large 
enough to compensate for the decrease in area caused by pit- 
ting. Usually each secondary contactor has three contacts, 
all of which should be made to break at the same time. This 
retards burning, especially on the forward and reverse pri- 
mary contactors. 

The oil-immersed contacts and contactors are also main- 
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Control for 250/85-H. P. protected type drilling motor on a well at Oklahoma City. 


tained the same as magnetic or manual operated controllers, 
only the oil used in tanks must comply with manufacturers’ 
specifications. The tank should be kept clean and free from 
moisture or foreign matter, as either will weaken the in- 
sulating qualities of the oil. Oil should be drained and fil- 
tered at beginning of each new location or well, and it 
should be ascertained that the oil is at its proper level at 
all times. 

As a summary, it is impossible to emphasize the value of 
keeping both motors and controls clean and every nut and 
bolt tight, as a very large percentage of shorts and burnouts 
are due to a loose connection, dirt or moisture, and those 
operators who have realized this point and have placed a re- 
sponsible man in the capacity to accomplish this end, have 
lowered by a great percentage their maintenance cost on 


electrical drilling apparatus. 
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Gas Holders 


eo ¢ and eo @ 
Pressure Spheres 


To secure a better idea of its size, compare 
this big gas holder with the man’s figure stand- Other 


ing midway of its length of 110 feet. Pittsburgh-Des Moines 


This “Pittsburgh-Des Moines” holder was Products 
completed (including painting and final test) | 
in April, 1931, for the City of Richmond, Vir- Oil Storage Tanks — field 


—_ “a : erected. 
ginia. Its diameter is 20 feet. a a a 


stations and bulk plants. 


At the right is shown a “Pittsburgh-Des Steel Pipe Lines. 
Moines” pressure sphere erected for the Iowa Oil Refinery Equipment. 
Railway and Light Corporation at Ames, Iowa. ae a 
Its diameter is 40 f N h ‘all Booster Pump Stations. 

er is eet. ote the specially ase ie 
constructed concrete foundations and _ steel 


Industrial Buildings. 
supports. 


38 Years’ Experience 


PITTSBURGH-DES MOINES STEEL COMPANY 


3490 Neville Island, Pittsburgh, Pa. 1295 Praetorian Bldg., Dallas 991 Tuttle Street, Des Moines, Ia. 
New York Chicago San Francisco Atlanta Seattle 


When writing Pittspurcu-Des Motnes Steet Co.. please mention The Petroleum Engineer 
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plying Creep 
Stresses to Oil 
Still Tubes... 


By 
ROGER STUART BROWN* 


SECENTLY an abundance of information on limiting 
‘ creep stresses at high temperatures has been published. 
This has proved of material value to designing engi- 
neers, especially as it relates to the patterning of still parts. 
Although temperatures of metal are easily obtained and 
reasonably constant, special considerations enter into the 
application of stresses to still tubes and tube supports. The 
writer offers a few thoughts, based on some six years’ close 
observation, on the manner in which available data should 
be used. 

In the first place, before we can apply allowable stresses 
at high temperature, it is necessary to know the metal tem- 
perature, the determination of which, in the case of tubes 
and supports, is not a simple matter. 

At the outset, with a clean tube, the tube wall temperature 
will be within 100 degrees of the oil temperature, even 
though the: furnace and gas temperatures may be 400 to 600 
degrees F. higher, due to the much greater transfer per- 
degree-per-square-foot-per-hour between oil and metal than 
between the furnace gas and the tube wall. Most operators 
will remove a swollen tube if its outside diameter has in- 
creased as much as one per cent. If the foregoing were the 
only condition, still tubes would last as long as 15 years, as 
most of them operate at stresses that will not result in one 
per cent creep in 100,000 hours at 1000 degrees F., being 
about the operating temperature of a tube wall with oil of 
900 degrees F. inside. Yet tubes will sometimes burst after 
a few months’ service, even when they are not corroded. 

As coke deposit 
forms, it acts as an 
insulator between the 
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TEMPERATURE ~- °FAHR. 
—Courtesy of Valve World. 


Stress-temperature curves for “long-time’’ and “short-time’’ tensile 
tests plotted with logarithmic stress ordinate. 


the hottest oil tubes—those most likely to coke carry 800 
pounds per square inch pressure. There is some disagree- 
ment among engineers as to how best to figure stress in a 
tube. The simplest formula is quite accurate for a thin- 
walled tube, and is 
I. D. of tube X pressure 
Stress 





2 thickness 


3 in. X 800 Ibs. per sq. in. 





2,400 Ibs. per sq.in. 
2X .5 in. thick 

This formula pre- 
supposes uniform dis- 


tribution of stress 





tube wall and the cool- 
ing oil inside. Thus 


Tubes 7 


throughout the cross- 
section of the wall. 





the tube wall tempera- 
ture increases until, 
with a very heavy 


oil 


For elastic conditions 
with heavy pressures 





coke layer, it is con- 
siderably closer to the 
surrounding furnace 
gas temperature than 
to the oil. Unless the 
temperature of the 
surrounding gases or 


TEMPERATURE 





and thick walls this is 
not strictly correct, the 
stress at the inside 
diameter being great- 
er than the average. 
To take account of 
this, either Lame’s or 
Clavererino’s formula 


End of Run 





radiant heat has been sail 
strictly limited, failure 


will Shortly occur. 


When it has been limited to a matter of only 200 degrees 


higher than the normal operating temperature of the tube 
wall, failure will occur in a relatively short time. 

A concrete example will make this clearer: Say a crack- 
ing still embodies a tube, 4 inches O. D., 3 inches I. D. and 


Geeeecnes 


* Engineer The Calorizing Co., Chicago. 


Curves showing temperature changes in furnace. 


- 


is used. The author 

prefers the latter, 
which is: 

Pressure 

Stress x = 

3 Rk: 

S800 Ibs. 





\ 


3 2? — 1.52 


It will be observed that there is not a serious error in 





2,780 Ibs. per. sq. in. 
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era 


using the simpler 
formula, and since 
failure under still 
conditions is due to 
semi-plastic flow, it 
seems reasonable to 
suppose that 
stresses would be 
equalized through- 
out. 

Determination of 
the metal tempera- 
ture is a compli- 
cated matter. Ex- 
perimentation has 
been carried out 
with the pyrometer 
couples directly in 
the tube wall, but unfortunately this usually gives only the 
normal operating temperature which does not cause failure, 
and it would be a stroke of great luck if the location of the 
couples coincided with that of the heaviest coke deposit. Let 
us see what the life of the tube will be under various tem- 
peratures to which it is likely to be subjected. If the oil is 
850 degrees F., the wall temperature, when the tube is clean, 
will be about 950 degrees F. If the 4-inch O. D. increases 
to 4.040-inch, a bulge will be noticeable and likely cut out 
by the careful operator. Therefore, the time required to 
produce this one -per cent creep at various temperatures is 
given below. Values taken from recent creep stress deter- 
minations on .17 carbon open hearth steel, rolled normalized 
as reported by J. J. Canter and L. W. Spring of the Crane 
Co. and published in Fig. 17 of their article in the December 
(1930) issue of Valve World. 

*—1% in 100,000 hours (11.4 years) 
10,000 hours ( 1.15 years) 

1,000 hours (41 days) 

*, Rapidly—Proportional Limit of Material. 


950° J 
1050° F.—1% in 
1100° F.—1% in 
1200° I 


As long as this tube is cléan, or only slightly coked, it will 
last a reasonable length of time, but if the temperature rises 
to 1100 degrees F., as it will when there is a heavy coke de- 
posit, life of the tube will be terminated quickly. 


Figures on relative life show the absolute necessity of 
limiting maximum temperatures to which the tube is ex- 
posed. 
ing completely from radiant heat the hottest oil tubes and 
exposing them to furnace gases which have not only given 


In the still we have in mind, this is done by shield- 


up much of their heat by radiation, but have been reduced 
to 1200 to 1300 degrees F. 
through several rows of the cracking bank carrying cooler 


by their having been passed 


oil. Even with these precautions it is necessary to shut down 
when coking has caused apparent red spots. 


Reducing the stress to one-quarter of that cited in the 
foregoing example will increase by a matter of only 150 
degrees F. the maximum temperature to which the tube 
can be subjected without rapid failure. Unfortunately, in 
stills employing pressures of 750 to 1200 pounds, the tubes 
are not placed where they are shielded from the hottest 
One case 
operating under 165 


gases nor, in some cases, from the radiant heat. 
comes to mind, however, of a still 





Swollen still tube. 


POundS transfer 
pressure, 4-inch 0 
D., 3%-inch Lp 
tubes (stress 75 
Ibs. per sq. in.) 
where the circula. 
tion is Straight 
counterflow to the 
furnace gases and 
the hottest tubes 
are Exposed to 
gases at 1450 de. 
grees F, as well as 
to the radianey of 
the roof. In this 
case shutdowns 
were never made 
for hot spots and 
in three years there were no failures on stream in six units 
In another refinery, however, using the same design of still. 
identical oil temperature (850-900 degrees F.), and tubes 
of the same size, but permitting a greater throughput and a 
furnace temperature of 1575 degrees F., tubes failed by 
bursting, and the average life was much less. | 


The austenitic chromium-nickel steels have great strength 
at high temperatures but, with properly designed furnaces 
limiting the maximum temperatures to which the tube can 
be subjected, very satisfactory results can be obtained from 
low or medium carbon steel. However, an alloy steel may 
also be used with excellent results. 


The foregoing is based upon non-corrosive conditions 
and considered from the strength standpoint only. When 
high sulphur is present in either the fuel or the charging 
stock, use of corrosion-resisting metals such as calorized 
steel or the austenitic chrome-nickel alloys are of course 
indicated, provided corrosion is rapid enough to justify 
the increased investment. 


When stresses in the tube are very low and the tempera- 
tures high, another kind of failure is encountered. Long 
exposure to furnace gases above 1100 degrees F. will cause 
oxidization of the outside of the tube. This occurs in re- 
run tubes of stills handling charging stock with high B. S. 
crude stills handling oil with large amounts of. salt, or 
charging stock containing lime added to neutralize appre- 
ciable amounts of sulphur—in other words, conditions pro- 
ducing heavy deposits in the tube, unaccompanied by great 
pressure. One remedy is calorizing of the tubes. This 
process provides an iron aluminum alloy at the surface with 
a thin film of adherent aluminum oxide on the outside to 
protect the underlying metal from oxidization, giving pro- 
tection practically indefinitely at temperatures not exceeding 
1200 to 1300 degrees F., and even as high as 1650 degrees F, 


When scale at the time of failure is only s2-inch to ts-inch 
thick on a %-inch to ™%-inch wall, it is not the primary 
Rather, failure may be attributed, for 


the most part, to creep caused by excessive pressure. Apply- 


cause of failure. 


ing a surface protection under such conditions is useless— 
the remedy is first to reduce the stress by thickening the 
wall, or protecting the tube from maximum temperature. 
Then the tube will not burst by creep stress and the calor- 
izing will protect it from burning through. 
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Recent Developments In 


Contact Filtration 


By GEO. PFAU, Supt., and C. A. BARRERE, Asst. Supt.* 


ROM the beginning of the lubricating oil industry, it 

has been common practice to filter this product and, 

while in the beginning it was primarily a clarifying 
process, making use of bone charcoal or Fuller’s Earth as 
an adsorbent, it has now developed into a process whereby 
the oil is neutralized, decolorized and clarified in one oper- 
ation known as contact filtration. The filtering process re- 
moves to a more or lesser degree colloidal and finely divided 
carbon, tarry and asphaltic materials, certain sulphonated 
bodies, dissolved coloring matter and all suspended bodies 
and moisture. 

The original fil- 
tering process 
made use of a 
vertical type of 
filter; varying in 
diameter from 6 
to 12 feet and 
from 12 to 30 feet 
high. This was 
provided at the 
bottom with a 
perforated plate 
for drainage and 
covered with a 
blanket to hold 
the clay. It was 
also equipped 
with manholes at 
the top and on the 
side near the bot- 
tom for charging 
and discharging 
the material, used 
as a filtering me- 
dium. The filtra- 
tion was carried out either by gravity or pressure feed. 
When the charge of clay was exhausted, as determined by 
the fact that the oil no longer would show an improvement 
in color, the operation was stopped, the oil was washed out 
with naphtha and the clay was steamed until all traces of 
naphtha were removed. The filter clay was then dumped 
onto conveyors and the earth conveyed to kilns of a suitable 
type, where the earth was revivified bv burning at tempera- 
tures ranging from 600 degrees F. to 1200 degrees F. 

Fuller’s Earth is the most widely used of all adsorbents 
in the percolation process, and the greatest percentage of 
it is mined in Florida and Georgia. 

Several contact filtration systems have been worked out, 
each one peculiar to the kind of clay used. Most theories 
consider the capillary surface of the clay as the most impor- 
tant factor in determining the decolorizing value of the 
material, yet this alone will not suffice. It is generally 
accepted that it is clearly a problem in the field of colloid 
chemistry, and this is not as yet a highly developed branch 
of the science. 


* Texas Pacific Coal & Oil Co. 





View of Texas Pacific Coal & Oil Co. refinery showing contact plant (at left). 


One of the decided advantages found by experimenters 
was the neutralizing effect of contact clays when applied 
to acidulated heated oils. The efficiency of sulphuric acid 
as an agent for removing objectionable bodies and improy. 
ing the color of lubricating oils has never been questioned, 
and the resultant emulsions formed by neutralization with 
alkalies has always been troublesome. The contact method 
eliminates this difficulty and with the one operation brings 
the oil to the final color desired. The clays used range 
from Floridin to the more expensive treated and synthetic 
clays such as California Bentonites and Montmorillonites, 


The contact 


process — consists 
briefly of mixing 
finely ground 


clay (90 per cent 
through 200 
mesh) with the 
oil, which may be 
an acid treated 
oil, and heating 
the mixture to the 
temperature nec- 
essary for the 
maximum eff- 
ciency; and then 
separating the oil 
and clay by means 
of a filter press. 
Thus where an 
acid oil is used, 
the decolorization 
and neutralization 
take place simul- 
taneously. 

There are two 
types of contact clays in use, first, the finely ground raw or 
mined clay, and, second, clays that have been acid treated 
to improve their efficiency. As a rule, sulfuric acid is used 
for the treatment. Due to the high cost of the acid treat- 
ment of the clay and the investment required for such treat- 
ment, the treated clays are considerably more expensive 
than the raw clays, but this is compensated for by the in- 
creased efficiency of the clay; since the adsorptive value of 
the clay may be increased from two to five times over that 
of the raw clay. 

‘As a rule, raw clays have a higher neutralization value 
than the treated clays, but on the other hand, their decolor- 
ization value is comparatively low; and this may be due 
to both impurities contained therein and restricted surtace 
of the adsorbent. Each particular clay is an individual prob- 
lem, in respect to its adaptability for the particular oil under 
treatment. 

Treated clays may be used in two forms, either as a pulp, 
which must be prepared at the point that it is used; or 1 
the dried form, and in either case, the treatment of the 
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caw clay is similar. However, if used dry, the acid treated 
yo must be dried and then reground. Also in using a 
dried clay, whether raw or treated, water or steam is nec- 
in the contact operation in order to give the maxi- 


essary ‘ . . ae 
Steam may increase this efficiency as much 


mum efficiency. ; 
as 20 per cent as it helps remove the free acid and also 
enlarges the active surface of the clay, by aiding in the 
suspension of the clay in the oil. Steam is unnecessary 
where the clay is used in mud or pulp form because of the 
water contained in the pulp. 

The chemical analysis of a clay is not a satisfactory 
criterion for its decolorizing value. Two clays of practically 
the same chemical analysis may show radically different re- 
sults as regards their filtration values. The determination 
of the efficiency of a clay for contacting purposes must be 
sone into very thoroughly by actual decolorization tests in 
the laboratory before it can be definitely accepted or re- 
iected for contacting purposes. Much experimentation fs 
necessary to arrive at the best concentration of acid that 
should be used in the treating solution. In several cases 
the efficiency of a clay under examination was increased by 
ysing a very weak concentration of acid, while the best 
eficiencies on the other clays were obtained with fairly strong 
acid concentration. Also the amount of treating solution, 
if varied appreciably, has a marked effect upon the yield 
and efficiency of the finished clay. It has also been noticed 
that the efficiency of the finished clay will vary as much as 
25 per cent using the same oil, depending upon the degree 
of refinement obtained in the acid treatment. 

As the success of the contacting process is more or less 
dependent on the adsorptive area of the clay, it follows that 
with any type of clay used, the maximum fineness must be 
had, and on some raw clays this runs as high as 99 per cent 
through a 200 mesh screen. However, where the clay is 
to be acid treated and used as a pulp such fineness is not 
necessary, as the cooking operation disintegrates the par- 
tices to the colloidal size which is much finer than could 
be obtained by grinding. 

The decolorizing action generally increases with an in- 
crease in temperature, some clays reaching their maximum 
efficiency at 600 degrees F. 
from 400 degrees F. 


The usual contacting range is 


to 500 degrees F. However, the same 





























































results could be obtained at lower temperatures by increasing 
the time of contact between the clay and the oil. A closed 
continuous system is used as the hot oil should never be 
exposed to air. This article will deal with the contact proc- 
esses wherein the clay is used in the pulp form. 

Preparation of the Clay for Treatment 

The raw clay which is to be acid treated is generally re- 
ceived in lumps varying from 1 to 2 inches in diameter. It 
is ground by means of a hammer or roller mill so that at 
least 75 per cent goes through a 200-mesh screen. From 
the mill, the clay is discharged to the ground clay storage 
bin. It should be noted that if the clay contains moisture 
in appreciable quantities difficulty will be encountered in 
grinding the clay. 

From the storage bin, the clay is charged to the acid 
cooker. The cooker is a lead-lined tank with a conical bot- 
tom; it should be insulated and supplied with air and open 
steam connections at the bottom. The cooker is charged 
with 50 per cent of the weight of the clay used (dry basis) 
of sulfuric acid diluted to a concentration of 20 per cent; 
due allowance being made for the moisture content of the 
clay, and the steam used in cooking. The acid solution is 
brought to boiling by means of the open steam, and the clay 
charged in small quantities upon the boiling acid. Agitation 
with air and steam is continued until all the clay has been 
charged to the cooker. Charging the clay slowly will pre- 
vent the formation of lumps which are difficult to break up. 
When all the clay is charged and the temperature reaches 
220-230 degrees F., agitation should be discontinued and the 
mass allowed to digest for 12 hours. The finely divided 
clay particles will be well dispersed and remain in suspen- 
sion without any further agitation throughout the cook. 

Some clays will give higher efficiencies when acid con- 
centrations of less than 20 per cent are used. It is seldom 
that concentrations above 25 per cent are used, as the pulp 
is so dense that intimate contact between the clay particles 
and acid is impossible. In this case some of the clay is 
under treated with a resulting loss in efficiency. Greater 
quantities of acid than mentioned above are also used. The 
loss of clay in acid treating ranges from 25 per cent to 40 
per cent. Recovered acid obtained from acid sludge may be 
used for cooking the clay. The acid can be recovered in the 


proper concentration necessary for clay cooking. The green- 



























































Conveyor - i gs ; 
ee Le ish cast of the recovered acid is not harmful to the clay, 
| however, all solid matter such as sludge particles should, of 
' ris4_ ° e 
! Clay. course, be removed. This can be accomplished by the use of 
| Bin P..... . an acid separator which consists of several compartments 
0 G : ° ° 
1 made in such manner that the sludge particles will re- 
‘ . . - 
main in the first two or three compartments, and the last 
° 1 — compartment, from which the acid is drawn, will be free of 
770 E 
sludge. Consid- 
Pulverizer “abl aw ; 
Clay Clay Wash Finished Mix erable saving in 
— water” Tanks te 4 Tank fresh acid for 
220°F torage 
— clay treatment 
Sunes can be effected 
y _— by the use of 
Ven? Quriron Luriron Deriren vrrip : . 
, Pump Purp fump recovered acid. 
Duplex Chg Purp The acid treat- 
seaman amma ment removes 
the aluminum 
and other im- 
ow iti form 
cate urities, form- 
420°F Tank I 
20°F 10°F ing soluble sul- 




















Cen? Centr 

— Mmxing 

7 e- Pump 4 
it a ’ furnp 







Diagrammatic flow sheet of contact filter plant, 


phates, which 






Cenr/r 


Pump Filler — after washing 
(al? 
leaves the clay 
Conveyor a honeycombed 
— _—— xX J ege 
~~, =... silicate almost 
Plan? 


colloidal in size, 








144 THE PETROLEUM ENGINEER, MIDYEAR, 1931 


containing innumerable channels upon the surface of each 
particle. 

After the acid treatment is completed, the clay pulp is 
transferred to the wash tanks, using a pump of acid-resisting 
material. It is washed with water to remove the unused 
acid and soluble acid salts. The clay must be washed thor- 
oughly. The acidity on the finished pulp should not be 
over 3 mg. of KOH per gm. Hot or cold water may be used 
for washing; however, best results are obtained by’ using 
water at a temperature of 150 degrees F. 
the settling time necessary. 


, as it will shorten 
Lead-lined tanks or pine stave 
tanks with conical bottoms should be used for washing. 
The pulp should be agitated with the wash water for 20 
minutes and allowed to settle, and then drawing off the 
wash water. The settling and drawing off process will 
require from 6 to 8 hours. This procedure is repeated until 
the pulp is at the desired acidity and usually requires three 
washes. The pulp now contains about 25 per cent solids 
and is transferred to the storage tank ready for use in that 
form. The time required for the preparation of a batch 
of clay is 36 hours. 

The desired amount of pulp is: added to the acid oil, and 
this mixture agitated by means of a cyclone type stirrer or 
circulated by a pump. From two-tenths to two Ibs. of clay 
per gallon of oil is used. The mixing tanks should be in 
duplicate so that one tank can be prepared while the other 
is being charged to the contact still. The tanks are lead- 
lined and have conical bottoms. One to two hours’ mixing 
will insure a thoroughly mixed batch. 


The clay pulp and acid oil is then pumped to the pipe still 
separator where the water from the clay pulp is flashed off. 
Suction is taken from the separator and the clay and oil 
mixture pumped through the tube still, heated to 400-420 
degrees F., and discharged back to the separator. A con- 
tinuous stream is drawn from this return line equal to that 
charged to the separator from the mixing tank. The oil 
drawn off is then pumped through a cooler to the press 
charging tank. 

Generally the filtering operation is carried out in a dilute 
solution, by diluting the oil with 50 per cent naphtha. The 
naphtha used should have a boiling point of not lower than 
180 degrees and an end point of 400 degrees F., so that 
losses may be kept at a minimum. 

A leaf type filter operating at 50 pounds pressure is used 
to effect the separation of the spent clay and clear filtrate. 
The leaves of the press should be covered with monel metal 
cloth, due to the acidity of the clay. One-inch to 1%-inch 
coke thickness is built on the leaves and filtering discontinued. 
The press is then drained and the cake washed with naphtha 
until the filtrate is clear then blown with air to remove as 
much naphtha as possible. 
another cycle begun. 


The press is then dumped and 
The filtrate will still contain a small 
quantity of fine clay which passed through the leaves of the 
press before a layer of clay, which acts as the filter medium 
is built on the leaves. This leakage of clay can be reduced 
to a minimum by allowing the first filtrate to go back to 
the feed tank until a laver of clay is built on the leaves. 
This cuts down the thruput per cycle and does not com- 
pletely eliminate the trouble. One solution is to pass the 
filtrate through another press of a smaller size that has 
the leaves precoated with some suitable type of filter aid. 
This fine clay must be removed, otherwise the coloring 
matter retained in the clay will be leached out and darken 
the finished oil. It will also cause a bad emulsion test on 
the finished product. Trouble will also be caused by these 
fine particles in the centrifuge plant, where they will be 
collected under the ring dam of the centrifugals and thus 
retard the dewaxing operation. One of the most notable dif- 
ferences between natural clays and treated clays may be 


observed on the press, due to type of filter cake 
or raw clays form a 
higher 


Natural 
more porous cake which results jn 
filtrates and the treated clays form much denser 
cakes. However, due to the smaller quantities of treated 
clay necessary longer filter cycles are generally obtained 
which increases the over-all filtration rates and 
the lower rates of actual flow. 

The greatest advantage of contact filtration is in al] prob. 
ability the fact that the desired color of the oil can be con- 
trolled from the beginning to the last of the filter cycle, thus 
eliminating the necessity of blending darker stocks with the 
lighter color stocks to produce the desired color. 


so OVErcomes 


This naty. 
rally gives a more uniform quality of oil. The second big 
advantage is the elimination of the neutralization troubles, 
so frequent in acid treatment. 

Other distinct advantages are more flexible operation, Joy 
first cost, simplicity of operation and more accurate control 
of operations. The lubricating oils produced by this Proc- 
ess show exceptionally good tests as regards emulsion, cor. 
rosion, color and carbon residue, all of which are a measure 
of the refinement the oil has undergone. 

Much work has been done upon the revivification of con. 
tact clays. Fine clays have been reclaimed by burning at 
to 1000 degrees F., with efficiencies as high 
as 90 per cent of the original efficiency, with small burning 
losses. 


750 degrees F. 


Recovery by use of various solvents has also been 
successful. Thus the expensive procedure of discarding the 
clay after being used once has been eliminated. 

Corrosion and erosion are most active in the clay cooker, 
transfer lines from the cooker to the wash tanks, suction 
and discharge lines from the mixing tanks to the pipe still 
separator and the vapor space in the top of the separator, 
The corrosion is due to weak sulfuric acid, sulphur dioxide 
and tri-oxide, and the acid oil itself. The cooker should 
be lead-lined, which will eliminate all corrosion. All trans- 
fer lines, swinging lines, sewer lines and fittings should be 
fabricated of non-ferrous alloy, or a good quality cast iron, 

Pumps used in transferring the clay pulp should be acid 
resistant. Material should resist both erosion and corrosion. 
Strainers should be placed in the suction line of the pumps 
to avoid abrasive materials entering the pump and breaking 
the case. Cracked impellers should be removed and the pack- 
ing should be loose. Strains should be avoided as this con- 
dition will break the sleeves. 

Once the oil and clay mixture has been contacted, very 
little corrosion will be evident; however, erosion takes its 
place. After contacting, the clay becomes hard and brittle. 
Pumps handling the contacted clay and oil mixture should 
be fabricated of special metal. 

The vapor space above the oil level in the separator 1s 
corroded by the weak sulfuric acid removed by the steam. 
Attempts have been made, with some degree of success, in 
spraying the inside of the separator with a thin layer of 
acid-proof cement. The mixing tanks should be lead-lined. 
The wash tanks should be either lead-lined or made of 
wood; such as pine or California fir. There is no evidence 
of corrosion in the pipe still headers or tubes, and very 
little erosion. 

Various acid-proof non-soluble paints have been used to 
combat Nitro-cellulose lac- 
quers have been found suitable for the purpose. 


corrosion wherever possible. 

Strong acid fumes, due to the acid oil or sulphuric acid, 
such as in the clay cooker, may be eliminated by using Jets 
made of acid-proof material wherever this nuisance 1s pres- 
ent. With the use of these, there will be no evidence 
acid present at any part of the contact plant. 

If the proper materials are used in the construction of 4 
contact plant, the maintenance cost, due to corrosion of 
erosion will be very small. 
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most any thickness or soilers.’ ” : 
Oker, shape. They are mak- “The Committee is 
ction ing economical the also considering the 
still welding of formed classification of pres- 
rator, plates into pressure sure vessels and should 
oxide vessels which, in be- a classification be 
hould havior, compare well adopted, these specifi- 
rans- with vessels forged cations are primarily 
ld be from single ingots. intended to cover the 
iron. Their safety is most class of vessels de- 
acid forcibly attested by manding the highest 
sion. the recent action of type of construction.” 
umps the Boiler Code ¢ — In the March, 1931, 
shies mittee of the Ameri- 3 site é 

g ae ; issue of the same 
pack- can Society of Me- lournal is published 
‘ ae ; } al is publishec 

con- chanical Engineers. an article entitled, 

This properly conserv- ‘ : 7. 

6% peerage Proposed Specifica- 
very -_ body Sa ee tions for Fusion Weld- 
a poses for the first time — > 2 
ie sehen ing.” From this spe- 
rittle. = a é cification the follow- 
wr which fusion welding Te aE ay 

may be used for pres- mgs squeegee 2 wie? 
or is rae vessels without “ pt sett 

limit as to size, thick- =a g Pl 
teatt. an oe tee posed revisions, which 
ss, in : ; are now under the 
er of That it is now pos- joint consideration of 
lined. sible to overcome this the American Weld- 
le of brittleness, the Boiler ing Society and the 
dence Code Committee rec- Boiler Code Commit- 
very ognizes in the Decem- tee, are for embodi- 
ber, 1930, issue of ment in the code for 
ed to Mechanical Engineer- unfired pressure ves- 
lac- ing, the monthly jour- sels and for embodi- 
nal published by the ment in the code for 
acid, | a he mata of power boilers.” 
y jets Hsia tthe — Tensile tests <a pon ge y a been drilled “| ressure v essels 
pres- posed ie . : og a Si Te iia hel : ‘is ; may be fabricated by 
ce of i * segue for Fusion Welding of Unfired I res- means of fusion welding provided the construction 1s in 

S essels. From this Specification two significant accordance with the requirements for material and design as 
ie ee are quoted: “All joints in vessels covered by this required by this code and the fusion welding process used 
mn oF tek a Lai & Equipment Corp., Oklahoma City, a subsidiary ieee ht oe ae, - oe ee one 

; yson, Inc. indicated for each class of vessel. 
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“Fusion-welded pressure vessels shall be classified ac- 
cording to the following schedule. The grade of welding 
required for each class shall be as indicated. 

“Class 1. All vessels covered by this code, constructed 
in accordance with the rules for this class, may be used 
for any purpose. 
noxious, poisonous, or inflammable liquids or gases. These 
vessels shall be welded with Grade “A” Welding. The allow- 
able working stress shall be 18 per cent (1/5 of 90 per cent ) 
of the minimum of the specified tensile range of the ptate 
used. 


This class includes vessels containing 








No 3. 


Bend 


Flexwelds. 


No. 1—!2” Plate 62'2% 


tests demonstrate remarkable ductility and toughness of BS&B 


elongation of weld. 

No. 2—73”" Plate 53% elongation. 

No. 3—7%” Plate 30% elongation—this is proposed boiler code. 
No. 4—!.” Plate required for Class 1 welded vessels. 

No. 5—72" Plate 60% elongation. 

No. 6—Polished cross section of weld shows homogeniety. 

No. 7—Twist made entirely from weld metal. 


“Class 2. All vessels covered by this code are included 
in this class, excepting those containing noxious or poisonous 
gases or liquids, provided the plate thickness does not ex- 
ceed 114 inches. These vessels may be welded with either 
Grade “B” welding. When Grade “B” weld- 
ing is used, the allowable stress shall be 16 per cent (1/5 of 
80 per cent) of the minimum of the specified tensile range of 
the plate used. When Grade “C” welding is used, the allow- 
able stress shall be 14 per cent (1/5 of 70 per cent) of the 
minimum of the specified tensile range of the plate used. 


“Class 3. All vessels covered by this code not exceeding 
3g-inch plate thickness and used for the storage of gases 


or Grade “C” 


or liquids at temperatures not exceeding their boiling tem 
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peratures at atmospheric pressure, may be included in this 
class, except those containing noxious, poisonous, or “ 
flammable liquids or gases. These vessels may be welded 
with Grade “D” welding. The allowable Working tre 
shall be 12 per cent (1/5 of 60 per cent) of the 
of the specified tensile range of 


8s 
Minimum 


of ye the plate used for butt 
joints, and 10 per cent (1/5 of 50 per cent) for double 


fillet welded lap joints. 
“The allowable working stresses on the joints in pounds 
per square inch for different temperatures are given jn 


Table 1.” 


Please note that no restriction as to size, thickness or 
use is placed upon fusion welded vessels when constructed 
according to Class 1 of these specifications. From Class 2 
construction are restricted only to those greater than 14. 
inch in thickness or those containing noxious or poisonoys 
liquids or gases. 


These specifications go on to cover in detail a thorough. 
going set of tests intended to show forth completely the 
results of the welding work. They include tensile tests and 
bend tests of the welded joint, tensile and specific gravity 
tests of the weld metal, hydrostatic and X-ray tests of the 
completed vessel. Stress relieving, qualification of welders, 
qualification of process, and of course quality of plate ma- 
terial, are also covered. Full discussion of these proposed 
specifications has been invited of all interested. The par- 
ticular co-operation of the oil industry has been solicited 
by visits from Mr. C. W. Obert, Honorary Secretary of the 
boiler code committee, to the Mid-Continent and other oil 
fields. 


It is not the purpose ot this article to enter into a discus- 
sion of the details of these specifications, except to point 
out that their working stress allowances are considerably 
more conservative than those now generally used in many 
branches of the oil industry. These specifications are men- 
tioned here because they are most convincing proof of the 
advances which have been accomplished in the welding art. 


No restriction is made in them as to the type or kind of 
welding technique which shall be employed. The term fu- 
sion welding which they use throughout will apply to any 
kind of acetylene or electric arc welding. However, their 
requirements as to ductility, strength and homogeneity of 
the deposited weld metal are so exacting, particularly in the 
first and second classes in which most petroleum equipment 
will fall, that it is safe to say they can at present be satis- 
fied only by the new shielded are welding processes or pos- 
sibly by the acetylene welding process. 


The details of these shielded arc welding processes are for 
the most part the carefully guarded secrets of the companies 
which have developed them. However, they all possess one 


common characteristic which is the keynote of their success: 


The welding must be accomplished in a neutral or reduc- 
ing atmosphere rather than in an oxidizing atmosphere. 


Although it is easy to state the requirement that the weld 
must be accomplished in a neutral or reducing atmosphere, it 
has been very difficult to accomplish this. Years of pains- 
taking research have been required to reduce the various 
methods to commercial success. It can be fairly stated that 
exacting control and regulation of all factors in the proc- 
ess—extremely careful technique—are prerequisite to sue- 
cess. The temperature of the are at which the weld takes 
place is extremely high. The ever-present oxygen and 
nitrogen of the atmosphere are all too eager to work in 
and attack the iron at these extreme temperatures. It 1s 
no simple matter to keep them entirely out. Any reducing 
agent used is likely to become contaminated by the sur 
rounding air. It is also likely to be dissolved into the steel, 
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Years in advance 





Type ‘“M” 
Cutter Head 








With the split liner and other improved 
patented features, contractors everywhere 
claim that the PERFECTION Core Barrel 
is years in advance of any other coring de- 
vice. The split liner permits you to always 
remove the core quickly, clean and whole 
every time. 


[il 


Type “M” Bit Body and 
Cutter Head puts water cir- 
culation direct on the cutting 
edge, allowing you to cut a 
clean core quickly in the 
hardest sands. Patented de- 
sign, highly skilled workman- 
ship, modern equipment and 
the finest materials money 
can buy give the PERFEC- 
TION Core Barrel its name. 


Your Supply House Carries 
All Brewster A. P. 1. Products. 








Type “"M”’ Bit Body 
and Cutter Head 
are shipped as 
standard equipment 
with the PERFEC- 
TION Core Barrel 
pictured here show- 
ing the Type “*C”’ 
Bit Body and Head. 

















COMPANY -INC. 


Shreveport,Louisiana 





Warehouses: The Iverson Specialty Co., Oklahoma 
City, Oklahoma, Phone 2-2833; The Brewster 
Houston Store, 2000 Harrington Street, 
Capitol 2031. 


When writing Brewster Co., Inc., please mention The Petroleum Engineer 

















Type “*C” 








150 


later to form blow holes and porosity. Fluxes used are 
likely to become entrapped in the weld metal. There are 
other difficulties. 


However, the rewards to be attained, once all conditions 


are properly controlled are most gratifying. The weld 
metal can be made stronger than the parts joined. This 
is illustrated by Photo. No. 4. Here holes have been 


drilled in the welded joint occurring at the center of these 
tensile test specimens after all excess weld metal has been 
machined off. These holes progressively weaken the weld 
until it breaks in the fourth test with three holes. The 
results of these tensile tests as set forth in Table No. 1 
indicate that the strength of the weld metal was 77,000 
pounds per square inch whereas the strength of the base 
plate averaged 55,233 pounds per square inch. 

That this excess strength of the weld metal is attained 
without sacrificing ductility is demonstrated by the bend 
tests of photograph No. 5. These bend tests form one of 
the most sure and simple means of proving the character 
of the welds during the process of development. If fusion 
is not complete there will be failure along the side of the 
weld at an early stage in the bending. If there is slag, or 
other inclusion in the weld, the bend test will show it up all 
too readily. If the metal is inclined to be brittle, or to be 
porous, the bend will fail before the required elongation is 
secured and the resultant fracture will disclose the nature 
of the defect. Open are welds can rarely be bent to 10 per 
cent elongation. The boiler code specifications propose an 
elongation of 30 per cent within the weld metal under free 
bend tests for their highest quality welding (Grade “A”). 
Elongations of 40 per cent to 50 per cent are readily attained. 

The conditions in the welds of complete vessels may be 
somewhat different from those depicted by individual test 
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specimens due to the temperature stresses set up by th 
welding operations, the heat of which is much greater i 
shield welding conditions than with the open arc. § > 
though the tough ductile weld metal of the shield welded 
seam is incomparably better able to withstand these Stresses 
it is considered desirable in the case of most vessels and 
imperative in the case of those whose walls are thick ‘. 
proportion to their diameters, to relieve these temperature 
stresses by a low temperature annealing operation. [py this 
operation the entire vessel is heated in a large annealing 
oven, photograph No. 6, to a uniform temperature of 110 
degrees Fahrenheit, a dull red heat just safely below the 
slagging point for thin-walled vessels, and allowed to cool 
slowly in still air. 

The proper careful preparation of the parts before weld. 
ing is a prerequisite to the successful manufacture of these 
high quality pressure vessels. The importance of this Prepa- 
ration cannot be overlooked. The quality of the steel plate 
and other raw materials must be carefully controlled. The 
design must be correctly proportioned in all its details to 
guard against local concentrations of stresses. All edges 
for welding must be accurately machined so that they will 
fit straight and true upon assembly. The rolling and form. 
ing must be so carefully done that all parts will fit properly 
together without undue straining. In the routine of weld. 
ing “cleanliness is next to godliness” toward securing per. 
fect welds. 

These processes have now been developed to the point 
that vessels so uniform in strength are being regularly built 
that for demonstration purposes, they can be stressed far 
beyond their elastic limit to the ultimate strength of the 
plate material. Whereupon, after due stretching, they are 
far more likely to fail in the plate than in the tough welds, 





Tensile tests of welds machined flush. 


Sample Thick- Ult. 
No. Width ness Holes Strength 
@ 1.645 490) None 57200 Ib. sq. 
r 1.784 495 1% x.495 55500 Ib. sq. 
J 1.650 497 2 2 x.497 53000 Ib. sq 
4, 1.540 495 3:2x.495 





TABL 


Welds weakened by drilled holes 


E 


in. 
in. 


. in, 


No. 1 
to demonstrate excess strength of joint. 
Reduction 
Stress in Elongation in area in weld 
weld metal Remarks weld metal metal 
57200 in plate 
62200 in plate 25% 
65150 in plate 24% 
77000 in weld 48% 22% 











Stanolind Oil & 


Gas Company’s Beebe field two-cycle engine. 


Pumping in the Beebe Field 


of Oklahoma 


TWO-CYCLE 40-horsepower engine has proven a very 
/ satisfactory pumping station prime mover for the 
Stanolind Oil & Gas Company in the Beebe, Okla., field. 


The power operates a 24-inch band wheel by means of a 
belt, and at the present time is pumping six wells, all jack- 
equipped, but is built to accommodate other wells. The 
unit has been operating about a year. 


The wells average from 2,500 to 2,600 feet in depth, and 
tubed with 2-inch tubing. The average stroke is 30 
inches or more. Several wells are being operated at a ft 
duced pump strokeage per minute, to conform to proration 
orders. 


are 
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» Te- General Offices: CLARK BUILDING, PITTSBURGH, PA. 
tion 
Sales Offices: New York, Boston, Pittsburgh, Chicago, St. Louis, Tulsa, Los Angeles, Dallas, Birmingham 
Welded Mills: Etna, Penna., Sharpsburg, Penna. Seamless Mills: Ambridge, Penna. 


When writing SPANG, CHALFANT & Co., INC., please mention The Petroleum Engineer 
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© She WELL 


PRODUCING 


METHOD of 
OIL 


By W. P. HASEMAN, 


N oil well is essentially a [ 
machine. It consists of CT 
three parts: the well bore 
hole, the porous rock reservoir 

within the drainage distance and the compressed fluids con- 
tained therein. 


pa 


These parts are assembled into a working 
and producing mechanism. 

The oil well mechanism, designed in part by man and in 
part by nature, is for the transference and transformation 
of the energy stored in the compressed fluids confined in the 
porous rock reservoir, to the production of oil. The eff- 
ciency of this transference and transformation of the energy 
to the production of oil depends upon two factors, the spac- 
ing of wells, and the conservation and utilization of the 
gas and energy in the reser- 
voir. These factors are two 


Consulting Petroleum Engineer, 
Oklahoma City, Okla. 


100 per cent of the oil. The 
+0 data on sands and Production 
indicate that, in general, an jn. 
finite number of wells to each 
10-acre tract will not produce much in excess of 50 per ce 
of the oil confined in the reservoir. 

The producing relation of a sand of quality “2”, for ex. 
ample, is determined in part by the limiting conditions 
which are: (1) zero wells to each 10 acres will produce 
zero per cent of the oil; (2) one well to each 10 acres wil] 
produce 10 per cent of the oil, and (3) an infinite number 
of wells to each 10 acres will produce, say, 
the oil. 


nt 


OU per cent of 
These three limiting conditions give three poinits 


in a plane. 


A continuous curve passing through these three 
points may be such as to 
pass through and contain 





of the most potent, if not the 
only, factors which regulate 
the method of control of the 
production of the well, the 
ultimate production of oil 
from the well, and the secur- 
ity of property rights to the 
common underground sup- 





ply of oil, gas and energy. 

The science of well spac- 
ing has been advanced by 
the Haseman spacing for- 
mula.* This formula is 
based upon the new concep- 
tion which classifies a pro- 
ducing sand in accordance 
with the ability of the en- 
ergy stored in the com- 
pressed and confined fluids 
to produce the oil from the 
sand into and out of the 
well with a set and standard 
distance between the wells. 

A sand has a producing 
quality defined as “1”, when, 
say, five per cent of all the 
oil confined in the rock res- 
ervoir is produced with a 
spacing of one well to each 
10-acre tract. It has a pro- 





the respective per cent of 
oil produced from the given 
sand at every intermediate 
point ivying between the 
above defined points. 

The Haseman formula 
represents a type of curve 
which meets the conditions 
imposed at the three defined 
positions as well as the con- 
ditions imposed by actual 
field data at the intermediate 
positions. Certain computed 
data from the formula are 
shown graphically on Chart 
1. Curve 1 on the chart de- 
fines the qualities of the 
sands and represents the per 
cent of the oil preduced with 
a spacing of one well to 
each 10 acres from sands of 
qualities 1, 2, 3, 4, and 5. 
Curve 2 represents the 
added per cent of oil that 
would have been produced 
by the added and _ second 
well provided the spacing 
had comprised two wells to 
each 10 acres instead of one 








ducing quality, “2”, when 10 
per cent of the oil is pro- 
duced with a spacing of one well to each 10-acre tract. 
Similarly, it has a quality, “3”, when 15 per cent of the 
oil is produced with a spacing of one well to each 10-acre 
tract; a quality, “4”, when 20 per cent of the oil is produced 
with a spacing of one well to each 10-acre tract; and a 
quality, “5”, when 25 per cent of the oil is produced with 
a spacing of one well to each 10-acre tract. 

It is evident with sands of any and all producing qualities 
that zero wells drilled to each 10-acre tract will produce 
zero per cent of the oil, while an infinite number of wells 
drilled to each 10-acre tract will not produce more than 


*National Petroleum News, May &, 1928 


Chart 1. 


> wear ° well. Similarly, curves 3, 
4, and 5 represent the added 
per cent of oil that would 

have been produced by the added third, fourth and fifth 

well, respectively, provided the spacing had comprised three, 
four and five wells, respectively, to each 10 acres instead 
of one well. 

The data on Chart 1 show that for a sand of quality 5 
five per cent of the oil will be produced with a spacing ol 
one well to each 10 acres, while with an unlimited increase 
in the number of wells to each 10 acres 50 per cent of the 
oil is available and will be produced. ‘Therefore, with a 
spacing distance between the wells of 660 feet only 10 per 
cent of the available oil by wells will be produced from the 
sand. Similarly, with any given spacing distance between 
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HINDERLITER 
FORGED STEEL 
CASING HEAD 
AND BLOWOUT 
PREVENTER 


for Drill Pipe 
and Tubing 


ADDED FEATURES: 


Acts as 


Tubing Spider-- 
Packoff Tubing Support 
Tubing Wiper-- 


Full Inside 
Diameters 


ESPECIALLY FOR 


EAST TEXAS 


HINDERLITER | 


GENERAL OFFICES AND FACTORY—TULSA OKLAHOMA 
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the wells and for a sand of any given quality, the per cent 
of the available oil by wells that will be produced can be 
determined. Such data are represented graphically on Chart 
2 in curves 1 and 2 for sands of quality “1” and “4”, re- 
spectively. Chart 2 reveals the following pertinent and 
obvious facts: 

(1) That oil wells, which when spaced on an average 
property at a distance as close as 150 feet to each other 
in a well spacing pattern, will produce 85 to 99 per cent 
of all the oil possible to be produced by wells in any 
spacing whatsoever without the introduction of extrane- 
ous energy into the reservoir. This fact proves that the 
oil well mechanism is a physical thing with a minimum 
linear dimension and extent. The graphical representa- 
tion of this fact is shown in the curves on the chart. 

(2) That the magnitude of the interference of oil wells 
due to their proximity to each other decreases as the 
distance between them increases and is such that, in gen- 
eral, oil wells should not be located farther apart on an 
average property than 1,000 feet. Oil wells spaced at a 
greater distance than 1,000 feet will produce only five 
to 25 per cent of the ultimate oil possible to produce 
with a closer spacing of wells. This fact proves that the 
extent of the effective action of an oil well mechanism 
is not greater than 1,000 feet. The graphical representa- 
tion of this fact is shown in the curves on the chart. 

The conservation and utilization of the gas energy in the 
fluids with a given spacing of the wells will depend upon 
the method of operation of the wells. The proper method 
of operation of the wells requires certain knowledge of the 
well mechanism.e Some data are available on the operating 
pressures and gas-oil ratios utilized by the well mechanism 
in the production of oil. There are also data on the ultimate 
production from wells and on the general character of the 
fluid flow and the rate of flow maintained by the well mech- 
anism. These data have not been classified, interpreted and 
formulated into a simple and definite working rule for the 
operation of the well mechanism. 


The well reservoir is known to release energy in estab- 
lishing and maintaining the flow of oil and gas to and out 
of the well. The rate of release of this energy is here con- 
sidered as directly proportional to the rates of release of 
oil and gas from the reservoir. The efficiency of the well 
mechanism in producing oil under these assumed conditions 
is taken as directly proportional to the height H of the lift 
and inversely proportional to the gas-oil ratio G. The 
efficiency of the well mechanism is further defined as 100 
per cent when the energy spent by the well reservoir in 


lifting a barrel of oil vertically against gravity to a heigh 
H is equal to the energy released by the volume of gas 
which accompanies the barrel of oil and expands isother 

S isother. 


mally from a pressure of .34H to 15 pounds per square inch 


ied : ' : as volume ang 
efficiency data for the operation of a hypothetical byt more 


or less generalized well mechanism. The data wil] have a 


The above defined relations give certain g 


qualitative significance and a definite application to each 
well in a pool. 

The application of the above determined efficiency dat, 
in the production of oil and gas will be illustrated by three 
examples : 

Example 1: Ar oil pool with wells 2,000 feet deep and 68) 
pounds per square inch fluid pressure. 

Example 2: An oil pool with wells 4,000 feet deep and ] 360 
pounds per square inch fluid pressure. 

Example 3: An oil pool with wells 6,000 feet deep and 2,049 
pounds per square inch fluid pressure. : 

EXAMPLE 1 
(1) The energy required to lift a barrel of oil (290 Ib.) 2,099 
feet is................ sssooseseesuseseenaeeennsesnnseesentennenneessstanmases 580,000 ft. Ib, 
(2) The energy of one cubic foot of gas expanded isother. 
mally from a pressure of 680 to 15 lb. per square inch 
1S ....0020----2eeeeoensreesereerensseeeeeeteeeescnseees etttteeetteeteneesees ..--8,240.4 ft. Ib. 
(3) The well efficiencies and gas volumes utilized are: 


Efficiency Gas Volume 


Per Cent Cu. Ft. 

ae sais . 70 
eee bie cetegnua) 
50 ail Reca. tecadctigtck, . 141 
25 ssaboatite ie . 282 
et oe _ siiictcce ee 

. en d ....1,408 

ais eee 7,039 


EXAMPLE 2 
(1) The energy required to lift a barrel of oil (290 Ib.) 4,000 
OO Se ee See Serbs AONE Aan SET 1,160,000 ft. tb. 
(2) The energy of one cubic foot of gas expanded isother- 
mally from a pressure of 1,360 to 15 lb. per square inch 
Wiens: Rgds PAS Se ORE UE ccieeeeocamehe a 9,730.8 ft. Ib. 
(3) The well efficiencies and gas volumes utilized are: 


Efficiency Gas Volume 


Per Cent Cu. Ft. 

100... Bee oie erase 119 
‘ee - . 
50 ree co | 
25 _ 477 
10... _ mes 1,192 

5 re 2,384 

1 ..11,921 
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ALL NIGHT LONG 


a Neilan Engineer drove -- 





... Across West ‘Texas 


"Big Lake Plant starts tomorrow morning . wired 
a large gasoline plant builder to the Neilan Engineer i in 
Dallas. This engineer, Eldrige Weaver, left his Dallas 
office and drove all night across west Texas. Through the 
hours of darkness this Neilan representative saw clearly 
the ideal of Service. The tradition of selling Regulation 
rather than Regulators which has made possible the re- 
markable growth of Neilan Company. 


As dawn relit the sky, Weaver brought his car to stop 
at the gateway of the absorption plant. 


When the plant was placed in operation a short time 
later, this Neilan Engineer relieved the engineers of all 
responsibility for the proper functioning of the Neilan 
regulating equipment. And, because Neilan Engineers 
are chosen from the ranks of successful oil company engi- 
neers—they understand plant processes and actually 
render a real service. After the plant was running, this 
Neilan Engineer, painstakingly instructed the plant oper- 


ators in just how to adjust and operate all the Neilan 
Regulators. 


The result has been no further service calls from this 
plant. Both the construction company and the oil com- 
pany are enthusiastic in their praise of Neilan Equipment 
and Service. And, after all, a gasoline plant is crowded 
with equipment but the engineers and operators are 
human. That is why the personal service, which is the 
cherished privilege of Neilan Engineers, has cemented so 
many close friendships with design and plant engineers. 


You may enjoy Neilan Service on your next job. Simply 
call in your nearest Neilan Engineer. He will be pleased 
to go over your problems, make recommendations of the 
proper type and size controllers for each service, and 
instruct your construction engineers on correct installation 
and your operators in the proper adjustment of this 
Neilan Equipment. 


Neilan Engineers sell Regulation rather than Regulators. 


NEILAN CO, Lee. 


641-645 Santa Fe Avenue, 


NEW YORK, 30 Church St. 
CHICAGO, 55 East Wacker Drive 
DALLAS, 5934 Victor St. 

Representatives: 
(Stocks carried 


Rudolph B. Werey, Mer. 
. Arthur J. Foley, Mer. 
Eldrige V. Weaver, Mer. 
TULSA. 221 East Archer St. 
HOUSTON, 1400 Conti St. 


———— 


Los Angeles, 


Maintenance Engineering Corp. 


California 


BAKERSFIELD, CALIF., 403 G Street . 
SAN FRANCISCO, Crocker Bldg. . . 
MARACAIBO, Venezuela, Apartado 298 


Camp-Morgan Co. 


Don B. Church, Mgr. 
. Wm. T. Mayer, Mgr. 
Patrick H. Heeney, Mgr. 
General Mid-Continent Engineer 
Roy O. Campbell 





“YOU CAN BE SURE 


O F 


NEILAN PRODUCT S”"’ 





When writing NeiLan Co., Ltp., please mention The Petroleum Engineer 
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1O TIMES 
THE 
4443 ¥\el- 


OF 48" 
WRENCHE 





ITH the FRIEZA0D Super-Six (for 6” pipe) 

and the Super-Four (for 4!2” pipe) you 
get compound leverage that gives one man the 
strength of three or four, on a wrench with a 
handle no longer than a regular 36” or 48” 
wrench. One man alone can loosen the rustiest 
fittings with ease and salvage enough on the first 
good tear-down job to pay for the tool. He can 
tighten fittings up to 6” alone, and never disturb 
a joint already tight in the line. These are ideal 


wrenches wherever elbow-room is scarce. 


Examine 
a 


Rikai(b 
Super-Six 
at your 
supply 
house. 
[t's a 
work-saver 
on any 


j0 b. 


There are 


RIBGID 


Pipe Wrenches 
Cutters, Vises 
& Threaders 





The RIDGE TOOL COMPANY, Elyria, Ohio 


Rikzalb 


PIPE TOOLS 


EXAMPLE 3 
(1) The energy required to lift a barrel of oil (299 Ib.) 6 
saietallamesaeccaemeneememene saaiiets 1,740,000 ft. 1 


(2) The energy of one cubic foot of gas expanded isoth 
mally from a pressure of 2,040 to 15 Ib. per square inch 


" -----10,611.4 ff. lb 


(3) The well efficiencies and gas volumes utilized are: 


Efficiency Gas Volume 


Per Cent Cu. Ft. 

100 ee 164 
75 ok n 219 
50 beac : 328 
25 ee : 656 
10 faery oa 1,640 

5 Sous a 3,279 

l way ss (tees 16,397 


The data under the above three examples are graphically 
represented in the three curves on Chart 3. These curves 
depict the efficiency and gas volume relation for the gen- 
eralized well mechanism. “The data indicate that (1) with 
an efficiency above 25 per cent the well has a decided oil 
well trend; (2) with an efficiency below 10 per cent the 
well has a decided gas well trend; (3) large gas volumes 
produce oil inefficiently ; and (4) small gas volumes produce 
oil efficiently. 


The data suggest the distribution of the actual wells in a 
pool which produce both oil and gas into at least two classes. 
oil wells and gas wells. An ideal gas well would be one in 
which the efficiency of the transference and transformation 
of the energy to the production of oil is zero per cent. An 
ideal oil well would be one in which the efficiency of the 
transference and transformation of the energy to the pro- 
duction of oil is 100 per cent. These two definitions would 
classify a well as an oil well when the efficiency is equal 
to or greater than a set minimum value. 


The data show that in case a minimum value of 10 per 
cent efficiency were set the 2,000-foot well, to be produced 
as an oil well, could not have a gas-oil ratio in excess of 
704, the 4,000-foot well in excess of 1,192, and the 6,000-foot 
well in excess of 1,640. In case the minimum value of 25 
per cent efficiency were set the 2,000-foot well to be pro- 
duced as an oil well could not have a gas-oil ratio in excess 
ot 282, the 4,000-foot well in excess of 477, and the 6,000- 
foot well in excess of 656. 


The minimum value of the efficiency set for an oil well in 
a pool should be sufficiently large to secure an adequately 
controlled supply of oil and to promote the advancement 
and proper application of mechanical devices in a program 
for increased efficiency and conservation in the production 
of oil and gas. A practical working value will probably be 
around 20 to 25 per cent. The oil wells and gas weils ina 
given pool would be produced simultaneously and continu- 
ously in accordance with prescribed regulations. The rate 
of production of the oil wells would be controlled by the 
adopted minimum efficiency value. The rate of production 
of the gas wells which produce some oil and are classed as 
gas’ wells, would be controlled by the present regulations 
governing gas wells or by new regulations to be made. 


Conclusions 


Conservation and efficiency in the economical production 
of oil demand measures that will force both the proper spac- 
ing of oil wells and the proper rate and methods of produc- 
ing wells. Such measures if universally applied will be 
adequate to control scientifically and practically the develop- 
ment and the production of oil and gas from an oil pool. 


When writing Ripce Voor Co., please mention The Petroleum Engineer 
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Banquet Given forH.V. McGivern 






H. V. McGIVERN 


OUNDING out 30 years of service under one in- 
dustrial banner, H. V. McGivern, of Oklahoma Pipe 
Line Co., a transporting subsidiary of the Standard Oil 
Co. of New Jersey, was recently presented with a fine 


watch, emblematic of his continuous service, at a banquet 
given in his honor at the Muskogee, Okla., Country Club. 
The banquet was occasioned by his retirement from active 
service and was attended by officials and veterans of the 
company which he served so long. | 
Born in the heart of the oil country it was only natu- 
ral that he should fall in step with the progress of the 


petroleum industry. His early work was with an oil com- 
pany in Pennsylvania and, during his march down the 
path of time, he has witnessed the growth of an infant in- 
dustry to one which has become one of the dominant ones 
of the world. His first glimpse of an oil pump station 
was the Bear Creek station of the Union Pipe Line Co. 
It was at that time considered one of the largest in the 
world, delivering oil to a loading rack at Parker Falls 
through a two-inch line. 

During these impressive years he witnessed a great 
economic struggle in the industry. 

“Mr. Mac,” as he is familiarly known, witnessed the 
construction of what was then one of the “Seven Won- 
ders of the World.” It was the building of a great oil 
carrier—a four-inch line from Hilliard Mills, Butler county, 
Pa. to Bear Creek station. 

The natural gas industry, undeveloped at that time, has 
since become mammoth in size with long lines literally 
threading the nation. When the first gas line was built 
from Fair View, Butler county, to Parker’s Landing, it 
resulted in much trouble, since regulators were unknown. 


Like many veteran oil men who have witnessed the ever- 
changing picture of the petroleum industry, Mr. McGivern 
had his fling in politics. As a matter of fact he was more 
ambitious than the average Irishman who desires to bedeck 
himself with a policeman’s uniform the moment he leaves 
Ellis Island, since he desired to be the boss of policemen 
and consequently served as mayor of Cygnet, Ohio, for 
12 years. 

In advancing through the ranks of the oil industry, Mr. 
McGivern spent more than a score of years in the eastern 
fields and he it was who opened the gate valve permitting 
the first gas to flow to Wheeling, W. Va., and to Toledo, ! 

When writing M. B. SKINNER Co., 























Heavy Duty 
| service saddle 


The highest pressure sad- 
dle made for service and 
field connections—taps up 
to 2”. 


High-pressure work de- 
mands a concentrated bear- 
ing directly at the tap. 
This in the Skinner Heavy- 
Duty Service Saddle is 
supplied by the tremen- 
dous pull on a raised pres- 
sure platform, of three 
large bolts. The lead 
gasket, riveted in place, 
cannot shift during instal- 
lation. 









EMERGENCY 
PIPE CLAMP 








SKINNER PIPE 
JOINT CLAMP 





SKINNER 
SERVICE SADDLE 





Made of malleable iron, 
it has many times the 
strength demanded by the 
highest pressures. 


M. B. Skinner 
Company 


Sample St. at Falcon St. 
SOUTH BEND, IND. 


= 
SKINNER COLLAR 
LEAK CLAMP 





SKINNER H. P. 
SADDLE CLAMP 








SKINNER 
BAND CLAMP 


SKINNER PIPE LINE CLAMP 








please mention The Petroleum Engineer 
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NOW .. The Driller 
Can Be Informed 
of the Slightest 
Departure of 
His Drill from 
the Vertical 
Path 


Sectional view of a 
SYFO _ Clinograph. 
Let down on a wire 
line or can be dropped 
into the hole by the 
“Go-Devil”” method. 














Per ey TM 111 
SYFO *:0'%a0""20* “\@ Ld aad e0° SYFO 
aAt.9.0 co. Date_€- 22-30 
we m2? 7 . Derm _ S474 
Locarion ieony Goa Decnees_9° _ 

py_ 7. $f on? __ 


MOTE USE SCALE AT TOP FOR ANGLES EXCEEDING 10° 





A SYFO recording 
sheet giving complete 
information which may 
be filed as a perma- 
nent record. 











Crooked holes mean increased drilling costs . . . 
greater production costs! 


SYFO Clinograph provides the remedy . . . offering 
an easy, infallible means of determining the degree 
of deviation without burdensome interruption to 
drilling. Leased—not sold . . . it operates without 
acids; is accurate and provides a permanent record 
on paper for filing. 


Write for catalog and quotations, stating conditions 
and number of wells. 


Also makers of the SURWEL Clinograph 


SPERRY-SUN WELL SURVEYING CO. 


MAIN OFFICE 1608 WALNUT STREET 
PHILADELPHIA, PA. 


Houston, Texas: 
1420 Esperson Build'ng 


Dallas, Texas: 
1504 First National Bank Bldg. 


Tulsa, Oklahoma: Los Angeles, Calif.: 
402 Petroleum Building 415 Petroleum Securities Building 
Calgary, Alberta, Canada: 
Room 1, Central Block 


The SYFO Clinograph 


When writing SPERRY-SUN WELL SURVEYING 








Ohio. 


During his life of service he was identified with 


the National Transit lines, Natural Gas Co. of Wheelin 
Toledo Natural Gas Co., Ohio Oil Co., Buckeye Pipe Ling 
Co., and with the Oklahoma Pipe Line Co. 

EK. H. Leroux, president of the Oklahoma Pipe Line 
Co., presided at the banquet, which was attended by Rich. 
ardson Pratt, vice-president of the Carter Oil Co., and the 
following members of the executive personnel of the Okla- 
homa Pipe Line Co.: Paul Griffin, Chas Nelson, Jr. H 
P. Hellinghausen, R. W. Sparrowhawk, Bruce Ramery 
T. M. Moroney, ee Foster, A. E. Erickson, ( D. Walk. 
ley, C. B. Randels, C. C. Duckworth, W. S. Foster, Reece 
Henry, I. N. Willis, Leo J. McGivern and James 
Bradley. , 


California Gasoline Line Under Construction 


{Gi ac- 
company- 


ing pipe line 
view is of the 
new six - inch 
gasoline line 
now under 
construction by 
the Associated 
Oil Company 
of California. 
The line will 
run from the 
north Belridge 
field, via Ket- 
Hills, 


to Coalinga, 


tleman 


and on to Mon- 


terey Harbor. 


Part of the 
line is not new, 
but is being 
taken up and 
reconditioned by burning off the collars, scraping and paint- 
ing. The condition of this old line is comparatively good, 
regardless of the fact that it has been under ground and in 
use for over 28 years. This portion of the line which con- 
stitutes about 90 miles of the 160 to be constructed, was 
formerly used for the transportation of crude oil. The new 
line will carry casinghead gasoline. 

This important part of the 1931 expansion and construc- 
tion program of the Associated company, is expected to be 
rushed through to completion within 90 days. The picture 
of the work shown herewith was taken near the town of 
Soledad, some fifteen or twenty miles from Monterey. 

The line is to be all acetylene welded. 


Two New Leschen Distributors 
NNOUNCEMENT has recently made that 
Leschen wire lines for all oil country purposes are 

now heing distributed in the Mid-Continent field by the 
Hinderliter Tool Company and the Norvell-Wilder Supply 
Company, the former with headquarters in Tulsa, Okla., 
and the latter with headquarters in Beaumont, Tex. 

as Leschen wire 
lines have an enviable reputation in all of the important oil 
fields of the world. 

It is pointed out that Leschen wire rope and the oil in- 
dustry had their beginning at about the same time, and the 
Leschen Company is credited with having produced one 
of the first successful wire drilling lines. 


Co., please mention The Petroleum 


been 


This is, indeed, a strong combination 





Ingineer 
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; Pee LINES LAID BY OKLAHOMA 


he 


= | would reach more than twice across the continent. . 


H, 


k- 


ce 















References: 


Continental Construction Corporation 
Producers and Refiners Corporation 
Southern Natural Gas Corporation 
Oklahoma Natural Gas Corporation 
Missouri-Kansas Pipe Line Company 
Panhandle Eastern Pipe Line Company 
Panhandle Illinois Pipe Line Company 
Mississippi River Fuel Company 

Ajax Pipe Line Company 

Cities Service Company 

Shell Pipe Line Company 

Lone Star Gas Company 

Sinclair Pipe Line Company 

Humble Pipe Line Company 

Pasotex Pipe Line Company 

Canadian River Gas Company 














| Ox aHoma ContRACTING CorporATION 


PIPE LINE ENGINEERING AND CONSTRUCTION 


General Offices: Branch Office: 
Allen Building, Dallas, Texas Oklahoma Gas Bldg., Tulsa, Okla. 











When writing OKLAHOMA CONTRACTING CorPoRATION please mention The Petroleum Engineer 
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| anish tower coil 
failures with 


| STERLING 
| 











CLOVER-LEAF 
SECTIONS 


For dry trim coils in the tops of your vapor 
aan towers, use Cloverleaf Sections. Don’t worry 

| any longer with makeshift coils that may 
| corrode quickly and cause off-color, off-speci- 
1} |i fication products —- annoying delays and 
expensive shutdowns. 








Cloverleaf Sections were designed by a 
prominent engineer to overcome the problem 
of a major company. They are compact; 
notice the illustration. . . convenient; since 
Mt they can be taken through manholes and 
assembled in place . . . flexible; any size 
111 | coil can be made up from standard parts . . . 
| durable, because they are cast from Arco 
Metal, a ni-chrome alloy cast iron. 

For reflux coils, reboiler coils or similar 
types of exchanger work they have no superior. 

Let us tell you of their increasing use. A 
word to the nearest office will bring you full 
information without obligation. 





INDUSTRIAL DIVISION 


|| AMERICAN RADIATOR COMPANY 








DIVISION OF 


Ra S 


Factory: Springfield, Il. 
816 So. Michigan Ave., Chicago, II. 

702 Kennedy Bldg. 

Tulsa, Okla. 


Ith and Townsend Sts. 

San Francisco, Calif. 

10 West 40th St. 3251 Wilshire Blvd. 
New York los Angeles, Calif. 


When writing AMERICAN RApIAToR Co 


RECENT 


in Gasoline 


. By RICHARD 4. 
Camden Refinery, Houston 


OME distillates, 
treated with 
tion, do not contain enough 

free sulphur to further the re- 
action to completion, or produce 
what is termed a good “break- 
out.” These distillates must have 
sulphur added in one of several 
ways. In some methods this sul- 
phur is added by hand, as flowers 
of sulphur or sublimed sulphur 
used in batch treatment with an 
agitator, others with continuous 


when 
Doctor solu- 


treating plants pass a portion of 
the distillate through 
stick sulphur and 
control the amount needed by 
the volume of the stream passing through the drums. This 
sulphur saturated stream enters the treaters just preceding 
the chemical mixing coils. Still another method is to make 
use of some distillate which is corrosive because of too much 
free sulphur. 











drums 
containing 


Richard H. Cook 


By blending these two. together treating may 
be carried on rendering the high sulphur distillate non. 
corrosive as well as making the low sulphur distillate sweet 
to the Doctor test. This method finds a place in the small 
refinery operating on various crudes or doing both cracking 
and skimming operations. Often rerun gasoline is sour to 
the Doctor solution and necessitates the use of free sulphur 
with the treatment, while most straight-run distillates con- 
tain sulphur in sufficient quantities to produce a “break-out” 
when blended with the rerun gasoline before treatment. 
Another method to correct this form of corrosion caused 
by the addition of too much sulphur is to undertreat gaso- 
line to the point where it is just “breaking-out,” but will 
filter off slightly reactive to Doctor solution, and mix this 
gasoline with the high sulphur gasoline and thereby render- 
ing the blend negative to both Doctor and corrosion tests. 
All the above-mentioned must first be given a trial treat- 
ment in the laboratory to determine amounts of each to 
blend as they vary with the nature of each condition. 


Gasoline or distillates containing only hydrogen sulfide 
are usually washed with some good neutralizing medium 
such as a caustic wash, using about 10 per cent caustic 
solution. With this treatment about the only type of opera- 
tion liable to meet with difficulties is the continuous treating. 
For some ‘reason or another the caustic contacting may be 
held up for only a short period, but long enough to let 
sufficient hydrogen sulfide pass out into the tank unnoticed, 
and eten when a Doctor test is made on the tank, unless 
extreme care is taken, it might be reported as negative. 
However when a corrosion test is run it will be slightly off. 
This form can be detected if a much larger sample of the 
gasoline be shaken with the Doctor solution and extreme 
care in watching for the brown film which will pass away 
almost as soon as it Retreatment with a small 
amount of caustic will remedy this condition. 


appears. 


Frequently crude oils contain upwards of 1.0 per cent 
sulphur and when this is the case so many times corrosive 


.. please mention The Petroleum Engineer 
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ROGRESS _ 


Treating 


+ O O K, Chief Chemist, 
Oil Company of Texas 


gasoline is the result. ‘This is usually expected, however, 
ar arrangements are imade in the treating to take care of 
the excess sulphur. In most cases the mercaptans which re- 
act with Doctor solution and the free sulphur are so propor- 
tioned that the “break-out” is produced without further 
addition of any reagent. 

Upon the preliminary analysis of a crude the chemist will 
report the sulphur content, also the method to employ for 
treatment of the overhead. It is often a crude containing 
below 1.0 per cent sulphur will finish a gasoline which only 
necessitates a caustic wash for removal of hydrogen sulfide 
to be reported as an easily treated gasoline. With the small 
experimental still the time from fire-to-finished gasoline is 
only a matter of two or three hours. In this time the re 
actions which prove so disastrous to p'ant operation on a 
large scale may be overlooked. Then when the plant starts 
operation on this crude, the streams are tested and prove 
non-corrosive after a caustic wash, but it is found that after 
setting for several hours i the rundown tank that even 
after a strong caustic wash the gasoline is very corrosive. 
Much time and a tank or two of gasoline are spoiled in this 
discovery. This condition can be avoided by the pumping 
of small amounts of caustic from 5 to 10 degrees into the 
vapor line of the unit. 

All crudes can be assumed as containing from mere 
traces to quite an amount of acids, either organic or mineral ; 
most all these acids will react with hydrogen sulfide to form 
sulphur dioxide, which is a volatile and water soluble gas. 
The gas will pass through the fractionating tower along 
with the hydrogen sulfide and the lighter fraction vapors 
of the crude. Upon setting, in rundown tanks, these two 
cases began to react thus: SO2e-++ 2HeS = 3S+-2H20, giv- 
ing us free sulphur which will float on the water line in the 
tank and slowly dissolve back into the gasoline, rendering it 
off-corrosion. There is also a reaction with the oxygen 
in the air and the hydrogen sulfide, thus: 2H2S + Oz 
2H20 + 2S which will deposit free sulphur in the tanks, 
and later impregnate the gasoline to such an extent as to 
render it corrosive. lyvdrogen sulfide will also corrode 
the condenser coils in the unit, the tanks and rundown lines, 
sO we may assume that the placing of caustic in the vapor 
lines serves a triple purpose, that of removing the acid 
gases such as sulphur dioxide, the removal of the corrosive 
gases such as hydrogen sulfide, and the removal of the 
sulphur depositing gas with caustic before it has had time to 
react with the sulphur dioxide or the oxygen in the air. 

All cracking plants produce an abundance of light sulphur 
gases, which it becomes necessary to remove before the dis- 
tillate is rerun. It is not at all uncommon for a refiner to 
simply treat the pressure distillate first with acid, and water 
wash, and then with Doctor solution or some other metallic 
salt to remove mercaptans and other souring compounds. 
This practice in most cases is erroneous and with the treat- 
ment of acid first on the distillate much free sulphur is 
formed by the reaction of sulphuric acid on the hydrogen 
sulfide thus: HeS +- HeSOx S !- SOz + 2H20. 
This condition can be avoided by the use of a caustic wash 
on the pressure distillate before it goes to rundown tanks. 
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An AMERICAN” 
with Gas Engine 


Pictured is an **American” No. 4-A Fig. 

oe] 

1822 oil well pumping unit connected to a 
gasoline engine. 


*‘American” units have been particu- 
larly designed to meet the various drive 
requirements of different localities. 

‘American’ units are adaptable for 
pulley, V-belt or direct drive by gasoline 
engine or electric motor. 





Detailed figures and engineering data 
of typical installations of this equipment 
in both this country and others are avail- 
able. Ask for them! 


C.S. CARTER 


Sales Representative 


D. V. MANN 
Sales Representative 
1311 Kirby Building 


Dallas, Texas 


71L Thompson Bldg. 
Tulsa, Oklahoma 


Branch Offices. 


Chicago, Hl 


New York, City 
20 N. Wacker Drive 


165 Broadway 


THE AMERICAN WELL WORKS 
General Offices AURORA, ILLINOIS and Factory 
eee 


When writing Tut AMERICAN WELL Works, please mention The Petroleum Engineer 
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~New Developments 


' in 
AMERADA Sucker 


Rod 
Threads 


PETROLEUM 
CORPORATION 











Left—Sucker rod 
joint locked. 


Right—Unlocked. 





partments of various oil companies have served to 


PRODUCERS 


4 N Pp MPING cost statistics gathered by the production de- 
{N emphasize the economic importance of organized effort to 
N | oe 
d N decrease sucker rod failures. 

The solution of problems involving the fatigue strength 
of materials naturally depends on continued metallurgical 


N | research and experiment. A large percentage of sucker 


of 


Crude Oil 


rod trouble is, however, directly traceable to unscrewing 
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of the joints. The failures in this classification caused by 
improperly made up joints, whether due to dirt or battered 
shoulders, can be eliminated by education of the rod crews, 





LLL 


There has been, however, no satisfactory means of pre- 
venting properly made up joints from working loose under 
the vibration of pumping. Various locking devices have 


MANUFACTURERS 


LLL 


been ‘suggested from time to time, but in all instances there 
were basic objections which made them impractical. 

of N Every field engineer is familiar with the costly troubles 
which result when a joint becomes unscrewed through vibra- 


LLL 


tion,—such as pin breaks, body breaks which occur as a 
result of dropping, fishing, and the loss of production during 
the down time. It is believed that such failures with their 
attendant losses will be eliminated by sucker rods with the 





Absorption 
Gasoline 


SIMs 


Dardelet self-locking screw thread, which are being manu- 


{ 
{ 
{ 
{ 
{ 
‘ 
{ 
{ 
{ 
{ 
{ 
{ 
{ 
| | factured and sold by the S. M. Jones Company. 
{ 


These rods are not only designed to provide self-locking 


IIIT 


joints which will remain tight under all operating condi- 
tions, but they are insured against breakage in the threaded 
portion while in pumping service. 

The insurance plan takes into consideration the fact that 
a joint break means a loss much greater than the mere cost 


ss => om |||) Bol) 


co 
4 


Af, 


of the broken rod. The insurance certificates which are 


B 


N | delivered with each shipment of Dardelet rods guarantee 
the payment of $30 for each joint broken while im service. De 
This sum represents the cost of the broken rods plus the a 

| . average expense ot recovering the broken string from the 

| N | well. 

The Dardelet thread applied to bolts and nuts and screws By 
are 
fo 


strations at the Petroleum Expositions at ‘Tulsa and Los 


ZZ. 


| 
| 
| is already known to oil men through exhibits and demon- 
| 


Angeles. The Dardelet threaded sucker rod has been de- 

TULSA OKLAHOMA | veloped through extensive engineering 1 search conducted , 
? through the co-operation of the Gulf Research Laboratories, 

the S. M. Jones Company and the Dardelet ‘Threadlock Cor- 
poration of New York, owners of the American patents. 
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Construction of 
OIL and GAS PIPE LINES 
CITY GAS SYSTEMS | 
Vv 





SOUTHWESTERN 
CONSTRUCTION CORPORATION 


EXCHANGE NATIONAL BANK BLDG. 
TULSA, OKLAHOMA 
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Chemical Engineering Service 


Jrave 1 tle i « 7 > 

OR nearly a half century, Dearborn products Preventing Boiler Water Troubles 
h aces . - d . : In low pressure boilers, water troubles were sometimes regarded indiffer- 
ave combined the analytical an experi- ently, but in the new equipment, both economy and safety are dependent 
4 a a 2 ets ee upon their proper control. Dearborn service follows exact scientific lines, 
mental work of the chemist with the practical, starting with laboratory analysis of the water and following through to 
’ . ais _ . - . ain satisfactory and economical elimination of scale formation, foaming, pitting 
mechanical requirements of the engineering and corrosion, with full responsibility for producing the results desired. 


roblems involved. 
P ed Dearborn Cleaners 


Dearborn Cleaner No. 7 opens drains, cleans caked and extra dirty 


‘ale Re moval concrete floors; No. 5 used for general service in oil and grease removal; 
Dearborn Special Formula No. 134 dissolves scale quickly and thoroughly, en 3 for washing greasy clothing. There is an efficient Dearborn Cleaner 
regardless of hardness or thickness of the deposit. Used extensively on Se 
water lines, Pumps and all scaled equipment. The Master Coat 
The NO-OX-ID Master Coat is protecting many hundreds of miles of 
: . Festina Ween ” pipe line effectively and economically. As recommended for long time 
Cooling Water Treatment protection this coat consists of three parts: (1) NO-OX-ID applied on 
By means of laboratory analysis and frequent tests, satisfactory results the metal. (2) NO-OX-ID-IZED Wrapper, wrapped spirally over the 
are produced in this very specialized phase of water treatment. Use it NO-OX-ID and (3) NO-OX-ID Service Coat over all. Let us send you 
for prevention of scale in Diesel engines, compressors and condensers. interesting facts. 
“ v4 a | >| 4 _™ y 
DEARBORN CHEMICAL COMPANY 
4a a Aa A 4 / a 
310 S. MICHIGAN AVENUE, CHICAGO 205 EAST 42nd STREET, NEW YORK 


Canadian Offices and Factory: 2454-64 Dundas Street, West, Toronto 
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Typical Chart: 

lower end of bracket A enabled the driller to discover two cut out joints. 

Resuming operations the pressure came back to 750 lbs. At B is shown 

the pressure rise required to get circulation after lowering the bit into 
the cuttings. 


Covers 36 hours of operation. The pressure drop at the 


Mud Pump Pressures 
tell a Story! 


Savings: 
in twist-offs, finishing jobs, equipment, gauges — For 
example: 27 cut-out joints indicated on one well, and not 
a twistoff., Saves mud pumps, hose, valves, fittings from 
excessive pressures. Gauges last indefinitely. 

Safety: 


Accurate knowledge of true pressures enables the driller to 
protect his crew from the dangers of blown out mud ends 
and hose. 


Progress: 


Progress is based upon knowledge. Research and data on 
circulation problems are made possible from pressure data 
Charts of pump pressures gives this data in record form. 


The Martin- Decker 
Non-Clog 


Mud Pump Gauge 


and Recorder 


shows and records the true pump pressure accurately and 
readably. Instantly sensitive to changes, yet the guage hand 
is steady and the pen record readable. 


Non-Pulsating 


at / 
THE WEIGHT Ut INDICATOR 


MARTIN DECKER CORP. 


LONG BEACH 7 x, CALIFORNIA | 
| 








Reed Roller Bit Company 


Mid-Continent Distributors Houston, Texas 


| 
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The laboratory work has been supplemented by succescf 
tield service tests covering a period of seven months _ 
The Dardelet thread locks by reason of the wedgine 
tion of tapered thread faces which come in contact ius the 
box is tightened against the pin shoulder. These iene 
thread faces are found at the bottom of the pin thread g is 
and at the the thread. : 

views. ) 


TOOVe 


box eee: : 
CTOSS-section 


crest of (See 

When the box and pin are being screwed together, the 
threads are in the unlocked position and turn freely until 
the box is seated against the pin shoulder. When the box 
is seated against the pin shoulder a partial turn of the 
wrench causes the box and pin to rotate without advancing 
rhe box thread moves directly across the pin thread erone 
until the flanks of the threads meet and the tapered thread 
faces are powerfully wedged together. The joint will now 
remain securely locked under all service conditions for the 
same reason that a taper pin remains tight in a tapered hole 
Box and pin have become in effect one mass. There ar 
be no rocking movement to set up fatigue stresses, 

When it is necessary to unscrew the joint, the threads 
are readily unlocked by turning the box sectien backward 
with the wrench. This re'eases the pressure generated be- 
tween the tapered locking surfaces and the joint easily spins 
apart. The threads are uninjured by the locking action 
consequently Dardelet threaded rods may be used over and 
over again and will always re-lock. 

Dardelet threaded pins are materially stronger and have 
greater resistance to fatigue stresses than standard threaded 
pins. There are three reasons for this increased strength 
and fatigue resistance—the Dardelet thread is less deeply 
cut than the standard thread, leaving a greater root area— 
it is free from so-called “notch effect”, and to this strength 
of material and form is added the strong frictional lock— 
a combination which makes for maximum resistance to de- 
structive service forces. 


New Pumping Station To Boost Oil Delivery 
DIESEL pumping station is being 
erected by the Hlinois Pipe Line Company near Brook- 


engine-powered 


ville, Indiana, to increase the capacity of an existing line. 





One of two enclosed Type-FP-4 Diesels ready for shipment 


Ind. 


to oil-pumping station near Brookville, 


The 8-inch oil line, which runs 120 miles from the pump- 
ing station at Elwood, Indiana, to the Standard Oil Company 
of Ohio’s refinery at Latonia, Kentucky, makes a present 
delivery of 8,000 barrels per day. 

A pair of 4-cylinder 130-horsepower Diesel engines, re- 
cently shipped from the Cooper-Bessemer plant at Grove 
City, Pa., will direct-drive triplex vertical pumps through 
reduction gears. The new location is in southeastern In- 
diana, near the Ohio border. 


When writing Martin Decker Corp., please mention The Petroleum Engineer 
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Measuring Piston Ring 
Temperature 


The use of fusible plugs in obtaining close approximate 
mperatures of Diesel engine piston rings in connection 
vith a’ study of lubrication problems, is followed with 
cratifying results in several Mid-Continent pipe line stations. 
The method was stiggested and perfected by the research 
department of the Standard Oil Co. of Indiana and i. 
Harshman, master mechanic, Stanolind Pipe Line Co. 


It was developed to do away with the time-consuming 
ctice of testing one lubricating oil after another over long 
ve ; 7 - . . . 
ie under fairly uniform conditions and comparing the 
runs . 


results. The plugs are inserted in the back side of the ring. 
When the engine is in operation some of these will melt, 


The 
temperature of the ring is between the melting point of the 


while others with a higher fusing point will remain. 


highest fused plug and the lowest melting point of the re- 
maining plugs. Heat conductivity of cast iron is rapid and 
temperature of the oil on the outer face of the ring is as- 
With 


this method the temperature drop from the top to bottom 


sumed to be very close to that of the fused plugs. 


rings may be obtained. 

The plugs are made with alloys. Varying percentages of 
lead, tin and bismuth are used to make the plugs with vary- 
ing melting points. This information in detail may be ob- 
tained from E. H. Hillman, of the Standard Co.’s technical 


department, 910 South Michigan Ave., Chicago. 


The fusible plugs are inserted in 1/32-inch holes drilled 
% of an inch in depth in the back of the rings. To over- 
come any trouble resulting from the plugs falling out due 
to vibration some of the holes have been threaded with a 
tay which has been broken off to allow threading at the 
bottom of the hole. In other instances this has been over- 
come by wedging the alloy in the hole with a center punch 
on the side of the hole. By using the latter method the 
punch causes a slight projection of the cast iron to make the 
plug fast in its place. Before insertion in the holes drilled 
in the rings the plugs are cut in chunks of suitable shape. 
The plugs with a high lead percentage are comparatively 
easy to pound into position. This is done with a ball ham- 
mer which has been found to be the most satisfactory tor 
pounding all plugs. After they have been pounded in the 
excess metal is scraped off to a smooth finish flush with 
the ring surface. Extreme care is necessary. 


The plugs are of such small size that no trouble has been 
experienced with their fusing and running into the space 
back of the piston ring. 
have melted, it has been noted in several cases the alloy 
remained in the hole rather than running out into the ring 
groove. This is attributed to cohesiveness of the alloy. 


In the instances where the plugs 


Whenever this gives trouble in checking temperatures, 
this type of fusion may be detected by making a small cen- 
ter punch mark in the center of the plug. When this plug 
fuses the mark, of course, will be covered over by the melt- 
ing alloy indicating the melting point has been reached. 


While this method of study of lubrication problems en- 
tails the pulling of pistons, it is by far more rapid than the 
method of observing several oils over long periods. It also 
gives a close approximation of the oil film temperature in 
the cylinder, the main factor in lubricating oil deterioration. 
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Rasehig 
Rings 









Made Especially 
for Refinery Service 


Genceraco Raschig Rings are 
especially made for refinery 
service, made a little better than 
at first seems necessary. . . These 
are rings made to resist the 
softening action of oils and 
vapors. They are individually 
molded, hard-pressed for maxi- 
mum density and _= structural 
strength, and hard burned and 
vitrified so they are fully non- 
absorbent. Genceraco Raschig 
Rings are practically indestruct- 
ible. 

We can furnish these packing 
rings in any of the standard 
shapes and sizes. May we send 
a few samples for a test? 


GENERAL CERAMICS COMPANY 


71 West 31st Street NEW YORK, N. Y. 




























Water Cam 
&~Coolen 


hen you have a 


Gott Water Cooler 
handy, you will al- 
ways be assured of a fresh 
supply of pure drinking 
water kept de lightfully 
cool, Order one from your 


supply store... now! 


H. P. GOTT MFG. CO. + Winfield, Kansas 
ATER AL W A Y 









Keep Pure 
Water Always Handy 


H. P. Gott Mfg. Company 


wienrFeitroeEetnbd, KAN 8A s&s 
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ARMSTRONG BROS. iin 4-4 — Pulls 66 


| TT HE ability of portable well pulling machines to I 
, - ~~ - ° > - is pu 
- ma C H A I N mp producing wells ” ne is demonstrated by Ml 
the Indian Territory Illuminating Oil ( ompany’s use of | 

. . e . . . « ; ; a 

ay I O N G S winch-equipped tractor for pulling tubing in the 6,400-foot 

| : ee 


‘y 


as 
¥y, ‘ 2% 
al 


ip + 
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; 

_ 
i 

















Indian Territory Illuminating Oil Company’s Big Winch-Equipped Tractor 


LS 





er 
XL 
Ea 






































\ * Oklahoma City field wells. The tractor, a large, heayy 
7 b>: \¥ model, has successfully handled the pulling jobs assigned 

f Bai) to it. 
\ \ BR’ 4 The tractor is commonly used for pulling 2%-inch tubing 
bs set at 6,000 or more feet, although it is sometimes used for 

Mi general duty. 
ram 
} i as te | Fuel and Gas Engineering Institute 
OF ge ge Ma Completes Field Work 
os : mer, is an ‘im- 


proved tool de- Tests of broad interest in several phases of fuel utiliza- 
signed after careful 
tests of other 
types and makes. 






tion marked the six months’ field work of the course in Fuel 


—T 
ah 


and Gas Engineering at the Massachusetts Institute of 
| Technology now brought to a close. At the Tide Water 
| Oil Company's refinery in Bayonne, New Jersey, gas and 
oil-fired crude stills, solution stills and cracking coils were 
studied. 

The efficiencies of a gas producer and a billet reheating 


These Tongs are designed | furnace were determined at the Lackawanna plant of the 
and built to meet oil field 
requirements. Sizes from: 
14 to 87 inches long. | dry quencher and Koppers liquid purification system at the 


Jethlehem Steel Co. and extensive tests were made on the 


gas plant of the Rochester Gas and Electric Corporation. 
Design The 1,400-pound boilers and turbines at the Edgar station 
Handles Features of the Edison Electric Illuminating Company of Boston 
Handles are forged from high 
carbon steel and have both stiff- 
ness and ‘“‘spring’’. 


Jaws 


Are drop forged from special 
steel, treated, hardened and tested 
for toughness and lasting 
qualities. 


Chains 


Each flat link chain is proof- 
tested to 2/3 catalog strength— 
from 1,200 to 40,000 Ibs. 


Write for Catalog P-10. 


Greatly increased | Were also subjects for part of the test work. 
bearing of jaws a , s . i 
en bee. Lame lhe field work follows a year’s study in theory of com- 
hardened stee! . ‘ : 
bolt. Shackle, con. | Pustion, natural and manufactured fuels, power develop- 
necting link, of 
drop forged 
Chrome - Nickel 
Steel. Forged-in 
lugs that protect 
bar end and serve 
as chain’ guides, 
prevent chains 
from jamming. 


ment, furnace design, utility economics, fluid flow, heat flow 
and kindred subjects in the graduate course at Massachu- 


setts Institute of Technology. 





Correction 





t 


ARMSTRONG BROS. TOOL CO. r HE following acknowledgment should have accompanied 


* 


- the paper ~ Jottom-hole Pressure in Oil Wells,” by U. 


“The Tool Holder People” . eo : , es : : ay 
V. Millikan and C. V. Sidwell, which appeared in the May 


331 N. Francisco Ave. CHICAGO, U. S. A. | - oa sei 
issue of The Petroleum Engineer: 
— eeens Sean “Presented before the Petroleum Division, American In- 
Armstrong Bros. Tool Co., Ltd. EARL WADDELL j ; i 1: 
35 Upper Thames St., 408 Petroleum Bldg., Fort Worth, stitute of Mining and Metallurgical Engineers, Tulsa, Okla- 
London, E. C. 4, England Texas : , 


homa, October 3, 1930; being published in Transactions 


\.I.M.E., Petroleum Development and ‘Technology, 1931." 
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THE PETROLEUM 


‘John{/\Cr 


METALLIC 


ROTARY 
SWIVEL 


WASH 
PIPE 
PACKING 


STYLE 1051 


99 | 










“John Crane” 
Oil 


Sets Wash Pipe 
Set Set P 







Reliable for 
Continuous 
Service 
oF 


Crane Packing 
Company 


1828 Cuyler Avenue, 
Chicago 


2235 E. 7th St., Tulsa 


2103 Woodhead St., 
Houston 


75 West St., New York 


1422 Hampton Rd., 
Dallas 


112 Ninth Street, 
San Francisco 


Oil Field Stocks 
in all 
National Supply 
Co. Warehouses 





Hotels of Distinetion 


mavyiainr 


8th and st. charles 


Lennox 


9th and washington 


im st. Louwis 


N the center of shopping and 
ee theatre district. Bed lamp, 
floor lamp... hand-set tele- 
phone, fans, circulating ice water, in 
every room. Club meals, Garage Serv- 
ice, Coffee Shop. Room 
and Bath $3.00 to $4.50 ao * 


“John Crane” | 
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INDORSED AND USED 8 


Ol NE BUI . 


THE AMERICAN HAMMERED PISTON RING CO. 
BALTIMORE - MARYLAND 
Branch Offices 
215 Market Street, San Francisco, Calif. 
7338 Woodward Avenue, .......0.0cccascnn Detroit, Michigan. 
ef | Ea 86h) lll 
501 Pico Street, . a 
800 Rio Grande Avenue, ...0..........c00cn-ee kort Worth, Texas. 
148 Pearl Street...... ‘tte BOStON, Mass, 
827 E. First Street, sania tdaoobiainabasenta Tulsa, Okla. 
524 Poydras Street £.......cccccccssssescesesssen siibeliiaan New Orleans, La. 
Ledger Dispatch Building, ..............c00000:ssmee- Norfolk, Va. 























Continuous 
Flow 


VIGILANT 
Liquid Level 
REGULATOR 


OR Towers, Tanks, 
ee Stills, etc., for tem- 
peratures up to 800 de- 
grees F.—For continuous 
or intermittent, inlet or 
outlet flow: This C-F 
Regulator maintains cor- 
rect level under any load. 
A balanced V-Port Valve 
gives dependable throt- 


tling action. 





Complete details 
gladly furnished. 


The CHAPLIN-FULTON MFG. COMPANY 


28-40 Penn Ave. Pittsburgh, Pa. 
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Gas Service | 


Industry has entered upon a new era. Its 
tempo has rapidly increased. Competition has 
intensified. Hand-to-mouth buying—minimizing 
inventories of raw materials as well as finished 
goods—has become the accepted practice. 


Factors bearing on producing costs, quality of 
product, elimination of wastage, are of primary 
importance. And as the borderline between 
profitable and unprofitable operation narrows, 
the demand upon shop and factory must become 
more and more exacting. Cost must be lowered; 
quality improved; production per worker stepped 
up. 

That is where Natural Gas meets the test. 


<> 
CENTRAL STATES POWER & LIGHT CORP. 


Natural Gas Division 
Commercial Building 


Tulsa, Okla. 


| SUUUUUOAUUUEAOUAAOUELOEOOUEAUOUEAEOUUEENO ENA HAEAOUAT EAA EEA TEA TEA OOA AUPE ETON 


PUTT EEE UETEPE PEPPER CChCh Gb 


QUALITY IS ALWAYS ECONOMY 


MANUFACTURERS OF 


OILFIELD WINCHES, PIPELINE WINCHES 
AND BACKFILLERS 


Auxiliary Equipment For “Caterpillar” Tractors 


PRODUCTS MFG. CO. 


PHONES WICHITA, KANSAS 
L.D. 126; 4-4381 U.S.A. 


L.D. 289: 4-4382 


ALLSTEEL 


CABLE ADDRESS 
“ALLSTEEL” 




















ave You A\ny Interesting 
Oil Industry Pictures? 


| 
. For use in the Pictorial Petroleum Section, The Petroleum | 
Engineer desires unusual and interesting photographs. These may 
be of field scenes, new installations, new hook-ups, individuals, | 
or any subjects likely to appeal to men in the petroleum industry. 
Especially do we want pictures of “‘old-timers’’ who are still active | 
in the business and views with a foreign setting. | 
| 


If you have such photographs, we shall appreciate your per- 
mitting us to reproduce them in our pictorial section. Extreme 
care will be exercised in handling them and they will be returned 
in the same condition as received. Kindly address photographs to 


THE PETROLEUM ENGINEER 


Exchange Bank Bldg. Tulsa, Okla. 
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RANSPORTING 
in South 


By WILEY 


HE ordering, transporting and stocking of oil well 

material for use in Venezuela is quite different from 

methods employed in the United States fields, due to 
the fact that there are no factories or supply stores within 
calling distance. 

All material requirements must therefore be anticipated 
from six months to a year in advance. On account of this 
condition, most of the large oil companies have established 
central or large receiving warehouses on Lake Maracaibo, 
it being large enough to permit freight steamers to harbor. 
This large receiving warehouse must supply all the different 
field warehouses located along the lake and in the interior. 
The central warehouse is complete in every detail, maintain- 
ing different departments for every class of supplies. Be- 
sides carrying a complete stock of oil well supplies, a well 
stocked lumber yard, a furniture department, a stock of boat 
parts, railway supplies, road-building materials, electrical 
equipment and every kind of material necessary to build and 
maintain a complete camp may be found at the warehouses, 

To enable the material department to keep the warehouses 
stocked, the material man in each field warehouse is given a 


An interior port and small boats with field supplies. 


program of drilling and construction work to be done in that 
field during the He then requisitions what is 
needed, ordering many extras to take of emergencies. 
An extra large parts for all engines and 
mechanical devices must be carried, as a great loss of time 
and money would result should it become necessary to order 
United States should some of the 


next year. 
care 


number of spare 


extra parts from the 
machinery break down. 

Aftér the material man has made up the requirements, this 
list is sent to the main office to be checked with material 
on hand and held at other warehouses. In many instances 
material on hand at other warehouses not in use may be 
transferred to fields having activity. This list 1s 
checked very carefully and is then sent to the United States 
for purchase. 

The material man in the field must then prepare to care 
for the material when it arrives; warehouses must be built, 
pipe and lumber racks constructed and at the same time care 


greater 


When writing the above advertisers, please mention The Petroleum Engineer 
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Oil Field Materials 
America 


MARTIN ! 


must be taken of all immediate needs in the field. The 
warehouses in the fields represent the latest developments 
in warehouse construction. Large sheet iron structures with 
cement floors are built, having the latest type of steel bins 
and shelving, each class of material being placed in certain 
sections, each piece being marked by number or catalogue 
name. In stocking large quantities of small fittings and small 
material of the same size and shape, metal trays are used 
and equal amounts are stocked on each tray and then a 
certain amount of trays put in one section having a card 
on the end of the trays stating the name and exact number 
of pieces in each section, thus making it comparatively easy 
for the material man to check his stock and take inventory. 
A complete visible card index system is kept on each piece 
of material, these cards being checked daily by a man who 
does nothing else but check the cards against his stock. 
All materials going out or coming in are checked and re- 
corded by this card system. AIl materials outside the ware- 
house are handled by a certain man, this material consisting 
of pipe, lumber, cement and other material too large to be 
kept in the main warehouse. This stock is kept in the same 
perfect order as is the material inside, the pipe and lumber 
being stacked according to size and kind and placed on 
concrete foundations. The cement is kept in a separate 
house. All movement of this material is recorded by the 
same card system that is used for the warehouse. 


The greatest problem in the handling of material is 
transportation, most of it having to be moved by water. 
This necessitates the transferring of the material from boat 
to boat and wharf to wharf and for this reason the material 
is strongly boxed and packed. The freight steamer from the 
United States or Europe must unload the material on large 
barges. It is then unloaded and checked on the company 
wharf, then reshipped to the different fields, a large amount 
of it being placed in stock at the main warehouse. The 
materials to be shipped to the field warehouses are then 
loaded on a smaller oil or gasoline burning boat and de- 
livered to the wharf at the various camps. 

One of the most difficult camps to reach is situated some 
three or four hundred miles from the main warehouse. The 
material for this camp must be loaded on a large lake boat 
which travels to the mouth of a small river. The material 
is then transferred to small barges. These barges are then 
pulled by a 30-foot gasoline launch up a river that is very 
shallow and full of sandbars. It is necessary to wait until 
the rainy season when the river is high to haul heavy 
or large loads of supplies such as pipe and machinery. The 
unloading facilities at this warehouse port at one time con- 
sisted of only a hand winch. While using this winch to 
unload a large pipe-threading machine, the cable broke, 
letting it fall into the water where it remained for six 
months until a power hoist could be obtained. 

From these barges the material is then hoisted and placed 
on small rail cars which are pulled by a gasoline engine. 
It is transported to the field warehouse, unloaded, checked 
and put in stock. 


m__—_. 


1 . , 
t. Martin has just returned from several years in South American 


oil fields, 
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PRODUCTS(>) /Sr pumping ivells 
The KEY OWER LIFTINGECOSTS 


CORRECTLY DESIGNED ee ONOMICALLY f PRODUCED 
REASONABLY ~~ PRICED 


“Not One Tube Has Worn Out”’ 


“Have about 10 2142” B-M-W NON-KRO 
ADMORES in use in wells having a lot of 
sand. Plain ADMORE Tubes would run only 
three or four days, but the NON-KRO Tubes 
in the same wells are still pumping with no 
apparent wear, being in use from forty-five to 
sixty-five days. Not one tube has worn out.” 





Only unusual service actuates a letter of this 
type received from a major operating company! 


B-M-W CHROMIUM PLATING IS DIFFER- 
ENT AND BETTER: Selected tubes are highly 
polished before plating process—now available 
in B-M-W NON-KRO Seamless Steel Working 
Barrels, B-M-W NON-KRO ADMORE Liner 
Barrels and B-M-W NON-KRO Outside Tubes 
for ADMORE Liner Barrels. 


Ask your supply store—it will pay you. 


Available at All Supply Stores 

















BRADFORD, PA. £ 
EXPORT OFFICE- 30 C 


OFK//IV 


TAPES and RULES 


Standard of Accuracy and Durability 
Throughout the Oil Industry 


OFAIN 
“ATLAS” 


THE WORLD’S BEST 
GAUGING TAPE 


TULSA, OKLA, 
ORK CITY 








We offer a variety of 
Measuring Tapes for 
Gauging, Strapping, and 
General Measuring. 


Spring Joint, “RED END” and Aluminum Rules. 
Machinists’ Tools. 


SEND FOR CATALOG 


THE [UFKIN foULE (0. 


SAGINAW, MICH. 


106 LaFayette St., New York City 
Regularly Distributed Through Supply Houses 
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By JOHN M. McGREGOR! and T. D. WILLIAMSON? , a me & | 
2 It 2 eas > 
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@-( 5 } acco rd 
3 a t “a 1 ay = 
sas ‘ _ : 
NONSIDERABLE interest 
has been shown in an wt 
article entitled ‘‘Some ‘@: ™ at aah ticicdeecs 
. ‘ ° ‘ - x \ 
Suggestions for Centrifugal ws LANy rau 
bd ” . — ‘ ‘ - LJ Sai 
Pump Operation” which ap- edt -)P> leat 
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. ete 2 : . O< 25 
peared in the March issue of ws => Ae 
“The Petroleum Engineer.” As te) @> That = - 
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a result the author of that article @20 \bz wid) Th ft hile SS 
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. ° Ww rr ura f > 
matic control on such a line. @° 2 
The example taken was a 12- 0 
inch line 258.3 miles long, de- 
livering crude oil of 80S. S. U. @ Ou; 
° " ° -O> 
and 38 degrees A. P. I., line | fe m) ES 
2 < 
pressure not to exceed /UU @° > 
pounds per square inch. ‘The rs) 
distances between stations were 
such that this pressure would 9 e:.6U6©Y e=F\ : 
not be exceeded when deliver- tO \bz 5 \0. ii F 
° ° ° - « ° Liu 
ing the maximum quantity of . rs @° © 3 WY : 
S Boa 
2,200 barrels an hour. ” so < = tess H 
It was contended that if a @: SY | é 
correct study of the hydraulic ot +52 || 2 
: : es, ts <=> 
zradients be made, » head- @ 2 
g idients € vacle if the head 1: i | 3 
capacities of the pumps be | } | § 
° 9 | | s 
known and the line be a “closed || § 
‘as 
system, control could be auto- @: nae : 
matic and no throttling of the «ae w )\P> = 
, . WwW Od e 
pumps would be necessary. It @:2 >> + 
will be recalled that instead of o | | a 
: » R < } ¢ 
the accepted practice of having ‘OS |; 
; : e , a 
two multi-stage pumps, deliver- 0:@ 2 i a eh am ‘5s | he 
ing equal pressures, these pumps @ or Or. | 4 ¢ | 3 
, ae, ete ‘wr rm , s H 
would have impellers of differ- Is as 9 | YS E 
_— @° Si we AY MH 
ent diameters to give a variation , 1 Fi 
: ie eis az Ou $ 
of pressures and, in addition, a @: oe = 
single-stage pump is used, this Py oss 
. . Ww 
pump to be designed to with- - 
stand whatever residual pres . 
sures might be encountered. 
By the arrangement of three : | 
pumps in each station and with | 
. . T } 
seven stations on the line a VY 
it 5 sal : ?@5 °c : 
large combination of pumps can ) Ee S aay 
be used with a resulting large : { [15 @e6ony f 
i 3 ee re A j 
variety of pressures. :@¢ bad 3 ¢Y | 
Several people who have dis- oe f "7 
cussed the proposed lay-out are — | = Ou 
d ay-0u : ly - 
skeptical of the practicability of 2@ec js ¢ ie 
I A I ed | Io 
1 Engineer, Chapman Valve Co = 
* Petroleum Electric Co ——— 
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such a system, but further study of the question has only 
made the idea seem more possible. 

There is no doubt about the operation of a “closed” sys- 
W orking 
tanks are not necessary where centrifugal pumps are used, 
although it might be desirable to have a tank at each sta- 
tion to receive the oil in the event of a line break. 

The line characteristics and the head-capacity curves of 


tem, for this has been done successtully before. 


the various pump selections have been plotted and are shown 
on accompanying chart. At the points of intersection the 
pump efficiencies are noted and on the right are shown the 
pump combinations, the various capacities and the residual 
pressures at receiving end. 

The point has been raised that a pump capable of deliv- 
ering 2,200 barrels an hour with discharge gate fully open 
will deliver that amount and not only 1,000 barrels, as 
shown for first condition where pump “A” is operated, giv- 
ing a total pressure of 385 pounds when only 137 pounds 


ee... a 


PLAN OF AUTOMATIC STATION 





is required to meet the line characteristics to the next sta- 
tion. However, the pump is not delivering the oil to the 
next station only and the system must be considered in its 
entirety. It cannot be gainsaid that if the line could with- 
stand the total pressure of approximately 3,600 pounds when 
delivering 2,200 barrels an hour and the forty-nine stages 
of the twenty-one pumps available could be placed at the 
initial point, the system could be operated successfully, for 
it would be a simple matter to meet a decreased demand for 
oil by cutting out the correct number of stages. However, 
as it is not possible to build a line to withstand the pres- 
sures involved, nor would it be practicable to have all the 
pumps together, they are placed at such intervals along the 
line that will enable the pressures to be kept below 700 pounds. 

The “Hydraulic Gradients” for capacities ranging from 
1,000 barrels an hour to 2,200 barrels an hour are shown 
and the residual and additive pressures are plotted for two 
conditions to illustrate how such a curve coincides with the 
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line characteristic-head capacity curves shown on the other 
1 c c - 


The two conditions plotted are for the two extremes 


chart. fi vi 
The residual pressures at all capacities 


mentioned above. ; ' cit 
being near “Zero,” all gradient lines converge at receiving 
end as shown. The pump selection for the higher capacity 
as it appeared in the previous article consisted of pumps 
«\” and “B” at each station except at the last, where the 
pump “B” was not operated, “C” taking its place. Refer- 
ring to the chart, it will be seen that at the first station the 
total pressure of the two pumps is 536 pounds and the line 


I ae : ; ? 
The same combination of pumps is used at each of the next 


ressure is 528 pounds, leaving a residual of only 8 pounds. 


fye stations, gradually building up the total pressure and 
the residual pressure until at station number 7 the residual 
pressure is 149 pounds, making the use of combination of 
“A” and “B” too high. 


Consequently, pump “C” is used 


>” 


in place of “B, 
added to which is the residual pressure of 


making a pump pressure of 385 pounds, 
149 pounds, 
making a total of 534 pounds. The line pressure required 
to deliver the oil to terminal point is 529 pounds, leaving 
a residual pressure of 5 pounds. 

Further examination of the “Hydraulic Gradients” shows 
that to deliver 1,000 barrels an hour the use of one “A,” 
one “B” and two “C” in combination will meet the hydraulic 
gradient at number 4 station, permitting the remaining sta- 
tions to be by-passed. 

In common with every other industry, the pipe line com- 
panies are improving methods of operation and attempting 
to lower installation costs. The last two years have seen 
considerable progress in these directions, due largely to the 
co-operation of pipe line superintendents and engineers with 
the engineer representatives of equipment manufacturers. 

As previously mentioned, the use of fully automatic pipe 
line pumping stations, controlled from a distant point, has 
been proved a commercial success. The control system 
which is described below is therefore an adaptation of the 


uw 


proven methods to the operating conditions of this partic- 
ular pipe line. 

The entire system of 258.3 miles would be controlled 
from station number one, the initial point, and each of the 
other six stations would be equipped with electrical control 
devices, making them fully automatic, capable of taking 
care of every emergency which might arise. 

The control room of station number one would contain 
six master control panels, similar to the one illustrated in 
figure number 1. These panels would be arranged in a 
semi-circle, one for each of the automatic stations, and in 
the sequence of the stations, as shown in figure number 2. 
Thus an operator seated at his desk, in the center of the 
semi-circle, by glancing at the panels keeps informed as 
to the operating conditions at each station. 

These master control panels contain a picture of the 
equipment at each station, arranged in proper relation to 
each other, with signal lights indicating the operating con- 
ditions, and switches for the control of the valves and the 
motor-pump units. 


Referring to figure 1, the colored signal lights above each 
of the motor-operated valves and pump units indicate 
whether the valve is open or closed and the pump running 
or stopped. By means of the switches, located above the 
motors 1, 2 and 3, the operator at the master control point 
is enabled to open or close the valves and start or stop the 
corresponding pumping units. Emergency conditions, such 
as hot bearings on either motor or pump, broken pipe lines, 
etc., are indicated by red signal lights and an alarm sounded 
to attract the attention of the operator. When emergency 
conditions arise, the operator dispatches a maintenance crew 
to the station to correct the trouble. Protective equipment 
provided for each fully automatic station includes: 


1. Thermal controls installed in the bearings of the pumps 


and motors. These controls are connected with the auto- 
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matic panels and, in case of excess temperature, stop the 
units and signal to the master control point. 

2. Pressure control, connected in the suction line. ‘This 
control is connected with the automatic panel to prevent 
starting of pump motors until the suction pressure has 
reached a predetermined value, and to stop the unit in case 
of loss of suction pressure. 

The 


ically started when the fluid reaches a high level in the 


3. Sump pump controls. sump pump is automat- 


sump and is stopped when the low level is reached. In case 
of excessively high level in the sump, indicating excess 
leakage at the main pumps, the station is shut down and a 


signal sent to the master control point, reporting the trouble. 


4. Pressure control on the discharge side of the station. 
In case of a broken line the pressure will drop very quickly 
and the control is so connected with the automatic system 
that the units are stopped, the valves are closed and a sig- 


nal is sent to the master control point, reporting the trouble. 


5. A system of relays is installed in the automatic con- 
trol panel which interconnects the various equipments and 
insures their operating in the proper sequence. These relays 
are also interconnected with the master control system to 
send the signals to the control point, indicating the oper- 


ating conditions. 


6. Signals between the master control point and all the 
automatic stations are transmitted on a total of two tele- 
phone wires. The system is so designed that signals may 
be sent in both directions at the same time, but signals in 
the same direction cannot become confused, and, if more 
than one is to be sent, each must wait until the other signal 


has been completed and will then be sent. 


The pipe line system described in the first section of this 
article is an ideal application for this automatic control. 
Flexibility of pipe line pumping capacity is secured through 
the selection of the proper centrifugal pumps at each of 
the seven stations, and this could be entirely under the 
The 


previous article detailed in tabulated form the various com- 


control of one operator at the master control point. 


binations of pumps necessary to deliver different capacities. 
With this table the operator or dispatcher at the control 
point could start or stop the pumps in each station, corre- 
sponding with the volume of oil to be pumped. Thus, 
assuming the pipe line to be pumping 1,500 barrels an hour, 


the units in the station would be operated as follows: 


Station No. 
Station No. 
Station No. 
Station No. 
Station No. 
Station No. 
Station No. 


— 


Pumps “B” and “C” 


..Pump 


..Pump 
.Pump 
Pump 
Pump 


Pump 


If this volume is to be increased to 2,000 barrels per hour, 
the operator at the master control point would set up on 
each control panel corresponding to the automatic stations, 


in consecutive order, signals which would open or close 


ENGINEER, 


MIDYEAR, 1931 


valves and start or stop pumps 


which would give the tol 
lowing results: 
Station No. 
Station No. 
Station No. 
Station No. 
Station No. 
Station No. 


Station No. 


» ‘ 

Pumps and “BR” 
Pumps pik, "es and “cn 
Pump 

Pumps gif and “R» 
Pump ’ 

Pumps “A” and “Cc” 


Pumps and “c” 


When the signals set up by the operator have been dis- 
patched to each of the automatic stations and the operations 
are completed, signal lights on the master control panels 
change and these inform the attendant that the proper pump 
units are in operation. 

Investigation has determined that these changes in the 
starting and stopping of the pumps in all of the automatic 
stations may be made as rapidly as the dispatcher can set 
up his signals, starting with number two station (the pumps 
in number one station having been previously changed) 
and taking each station in consecutive order. In other 
words, the pipe line is a “closed” system and changes in 
pressure from one end to the other take place instan- 
taneously. Thus, when increasing the flow of fluid from 
the initial point it is not necessary for the dispatcher to 
start additional pumps at station number one and wait for 
the suction pressure to build up at station number two, since 
the increased pressure is delivered to station number two 
as quickly as the additional pumps are started at station 
number one. This operating principal applies to the entire 
pipe line. 


The combination of the variable pressure centrifugal pumps 
for a pipe line as outlined, with the fully automatic pump- 
ing stations and master control system, produces results 
which have been the objective of pipe line executives and 


engineers and which may be summarized as follows: 
(1) Low initial investment in station equipment. 
(2) Extreme flexibility in volumes of fluid pumped. 


(3) Complete control of entire system from one central 


point, with definite information as to all operating conditions. 
(4) Low operating cost per barrel of fluid delivered. 


(5) Reliability of operation and dependability of control 
and equipment. 


(6) Centralized responsibility of all operations. 


(7) Elimination of expensive stations, cottages, etc.—no 


attendants required, since stations are fully automatic. 
(8). Minimum repair, maintenance and supervision costs. 


(9) In the event of moving a system, minimum costs if 
moving station installations, since equipments are small, 


light and controls fully portable. 


Thus, with the numerous desirable features as outlined 
above, it is safe to predict that many pipe line systems of 
the future will contain pumps arranged as described and that 


they will be automatic and controlled from a central point. 








